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1.—Protected Cruiser “ Matsushima ”— Admiral Ito’s Phglp in the Battle of the Yalu. 


Displacement, 4.277 tons. Speed, 175 knots. Normal Coal Supply, 400 tons. Armor: Protective deck, 2 inches; main gun position, 12 inches; rapid-fire battery, light shields, Armament, one 12°5-inch 
B. L. rifle, twelve 4°7-inch rapid-firers, five 6-pounders, eleven 3. pounders, six machine guns. Torpedo Tubes, 4. Complement 350. Date. i290 











%.—Armored Cruiser “Asama.” Class of Three Ships. 








Displacement, 9,750 tons 
6 inches; deck, 2 inches, 


Speed, 22°07 knots. 


Maximum Coal Supply, 1,450 tons, 


Armor: Main belt, continuous, 7 inches amidships, 344 inches at ence; upper belt, 5 inches; turrets, 8 inches; casemates, 


Armament, four Sinch rapid-firers, fourteen 6-inch rapid-firers, twelve 12-pounders, eight 3-pounders. 


Torpedo Tubes, ove in bow behind 6-inch armor, four submerged, 


Conrplement, 00. Date, 1898. 


NAVIES OF THE WORLD VII. JAPAN.—(See page 72.] 
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THAT AIR RESISTANCE PROBLEM. 

Our diseussion of the air resistance problems involved 
in the recent bicycle ride, paced by a locomotive, has 
brought to the editor's desk a considerable amount of 
correspondence and a varied assortment of theories. 
Most of the writers of these letters are laboring under 
acommon delusion with regard to the nature of the 
assistance rendered by the locomotive, or by any form 
of * pacipg ” inachine, mechanical or human, to the 
rider who follows The error is aptly expressed in 
the letter of a correspondent which we publish in 
another column, w if Marphy had taken 
his feet off the pedals after he had attained his maxi- 


re he says 


mam speed, he would have finished just as soon as he 
did,” for the reason that the “suction or inrush of 
wind behind the train,” amounting to ** seven horse 
power of wind at his back.” drove him along the track 
and rendered all exertion on his part superfluous. Our 
correspondent is by no means alone in his belief that 


‘sucked 


along” behind the train, and nolens volens had to fol- 


the rider, to use a common expression, was ‘ 


low it at a speed of over 62 niles an hour. 

Perhaps the best way to realize the nature of the as- 
sistance rendered to Murphy by the locomotive is to 
consider the conditions if he were to ride over the 
course at his fastest speed without pace. The resist- 
anee when he had reached fall speed, supposing 
the track to be level, would be made up of the rolling 
resistance between the tires and the track, the internal 
resistance (friction of bearings, ete.) of the bicycle, 
and the air resistance. If our readers will tarn to our 
article on this suhject in the SCIENTIFIC AMERICAN 
of July 15, they will find two diagrams which show 
that the loss by friction in a special racing bicycle is 
only from one to five per cent, being less the greater 
the work that is being performed: and that with 
highly inflated tires the work absorbed in overcoming 


rolling resistance is also reduced to a minimum, espe- 


cially on a smooth board track, such as that on which 
the trial was mace This leaves the air resistance as 
the chiet obstacle t speed 


Let us suppose that he could ride the mile, unpaced, 
nm two minutes, or at the rate of 30 miles an hour, and 
that the disturbance caused by his passage through 
the atmosphere were made visible by some system 
of eoloring, the still air being colorless and the moving 
air colored We should then find that a blunt wedge- 
shaped mass of rather dense air was pushed forward in 
front of him and a longer wedge of slightly rarefied air 
was drawn forward after him, the base of the wedge 
heing of course in each ease at hie body The rider 
in addition to the air carried before and behind him 
would also be surrounded by an envelope of eddying 
air, moving forward with him but at a greatly reduced 
speed. The suin total of the resistance of the atmo- 
sphere to the movement of the rider and the air which 
he carried with him, would be found to average so 
many pounds to the square foot, assumed in our article 
as equivalent to 15 pounds on 3 square feet of surface 
norwal to the direction of travel 


f a locomotive and car moving at 


Now in the case of 
60 miles per hour, there would be the saine piling up 
of the airin front and the same wedge of air following 
behind, and the same enveloping mass of air moving 
Speaking of 
the air which follows the ear, we may say that 


forward with the train at a slower speed 


relatively to the board track over which it passes, it is 
a 60-mile wind, and relatively to an object which, like 
Murphy, is moving within it at the same speed as it- 

if. it is practically stillair. As long as Murphy rode 
ithin this wedge of air, his exertions were directed 
lely to overcoming the internal resistance of the 
wv resistance of the tires on the 


track. For it is evident that the wedge of air. mov 


wheel and the rol 


ing at the same speed as himself, could neither offer 
resistance from the front nor exert pressure from be 
in which he eould have experienced 


60-mnile wind behind him to earry 


hind. The only wa 
the pressure of a 
would have been by his motion being 


him along.” 
arrested, and the rush of air would last only until he 
had dropped out of the moving wedge of air that 





Scientific American. 


followed the train and the more siowly moving en- 
velope which closes in and follows after it. 

Another correspondent fails to understand why the 
air behind the moving car should assist the bicyclist 
and yet exert a retarding effect on a car in the same 
relative position and forming part of atrain. The ex- 
planation is to be found iu the difference of area of the 
bievelist and the frout face of afollowing car. Murphy, 
representing 3 square feet of area, could move back 
several feet from the rear of the shield and yet be 
within the wedge of moving air, but a car with, its front 
area of say 80 to 90 square feet would expose a large 
percentage of its surface outside of this wedge, all of 
which exposed surface would offer resistance to the at- 
mosphere, or, to speak more correctly, its passage would 
be resisted by the atmosphere. 

A correspondent, whose letter is given elsewhere, as- 
sumes that the “body of air enveloping the entire 
train isswept along with it at about the same rate of 
speed,” and, therefore, **small projections . . . add 
little or nothing to the resistance.” In this we think 
he is entirely wrong. The action of a train on the air 
is fairly analogous to that of a ship on the water, where 
“skin frietion,” or the resistance of the surface of the 
hull to the sliding contact of the water, is so serious 
an element that yachts are built of costly alloys 
in order to reduce skin friction to the limit. The train 
does draw with it an envelope of air, but its speed is 
far below that of the train, and every projection on 
the latter, to say nothing of the broad front faces of the 
ears, adds to the retarding effect enormously. 

—> +e. — 
ANNUAL REPORT OF THE COMMISSIONER OF 
PATENTS. 

The Annual Report of the Commissioner of Patents 
cannot fail to produce general satisfaction, particularly 
when it is learned that some greatly needed reforms 
in the matter of the system of classification, which 
have been urged both by former Commissioners and the 
present incumbent of the office, have been at last car- 
ried out. This work is spoken of by Commissioner 
Duell as ** the most notable advance of the year in the 
work of the office.” 

“The erying need of this bureau,” says the Commis- 
sioner, “is for more room,” This has been the plea of 
successive Commissioners for several years, and it is 
one which this journal has persistently urged on behalf 
of the vast commercial interests which have their root 
in the United States Patent Office. The building which 
was erected for and named after this bureau has been 
given up largely to the accommodation of the General 
Land Office, with the result that the overcrowding of 
the Patent Office has become notorious. The request 
of the Commissioner that *‘ when the General Land 
Office vacates the Patent Office building,” the Secre- 
tary of the Interior “ will assign rooms sufficient for 
the needs of the bureau,” finds emphasis in the vexa- 
tious delay to which the patrons of the Patent Office 
have so long been needlessly exposed. 

Another erying defect in the accommodations of this 
bureau is that the priceless records of the office are 
stored in rooms which are in no sense fireproof—a fact 
which, if it were not so widely known, would at this 
late day seem almost incredible. The public will fully 
indorse the Commissioner when he says, * In view of 
the fact that millions of dollars of property would be 
jeopardized by the destruction of our assignment 
records—many of the original assignments having been 
lost by their owners, who depend upon daly certified 
copies—and in view of the fact that many of our other 
records are largely of a nature that money could not 
replace, | believe that a fire-proof structure should be 
provided in whieh to store them.” 

The summary of the operations for the fiscal year 
shows that 41,930 applications and caveats were re- 
ceived, and that the patents granted and trademarks, 
labels and prints registered numbered 25,404. The 
number of patents that expired was 16,670. The total 
receipts of the office were $1,209,554.88; the total ex- 
penditures were $1,148,663.48, the surplus turned into 
the Treasury being $60,891.40. A comparative state- 
inent of receipts and expenditares for the past decade 
shows that the total receipts were $12,700,977 and the 
total expenditures $10,971,338, making a total surplus 
of $1,729,687 in ten years. 

A significant indorsement of the valuable work done 
in the new classification, to which reference has been 
made above, is found in the table showing the number 
of applications awaiting action on the part of the office 
ineach year of the past decade. Commencing with 
6,585 cases in 1890, the total rose to 9,447 in 1892 and 
then fell to 4,927 in 1895. It had doubled in the follow- 
ing vear, and rose to over 12,000 in 1897 and 1898. By 
June 30 of this year, thanks to the working of the 
new system and an increase of the force of examiners, 
backed by a more liberal appropriation, the number 
of applications awaiting action had fallen to 2,989, a 
decrease of over 75 per cent. 

As the result of the Spanish war the total number of 
applications, which in 1897 had risen to 47,747, fell in 
1899 to 40,320, the smallest record for the deeade being 
39,206 in 1894. The present indications, however, 
show a steady increase in the business of the bureau. 
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EXPORTATIONS OF WHEAT FLOUR. 

The millers of the United States have made their 
greatest record in the fiseal year 1899. While it is true 
that wheat, corn, oats, cornmeal, rye, and, in fact, all 
other lines of breadstuffs show a reduction of exporta- 
tion on account of the decreased demand abroad, flour 
alone shows an increase which is a phenomenal one. 
For the fiscal year the total exportation of flour is over 
18,000,000 barrels, representing over 80,000,000 bushels 
of wheat. The exportation of flour from the United 
States has made its chief development since 1875. 
Prior to that date American millers followed the old 
processes in the manufacture of flour, where European 
millers were experimenting with, and bringing to suc- 
cess, the modern roller-mill methods. Asa result, the 
foreign flour trade of the United States met with seri- 
ous reverses during the period from 1850 to 1875, the 
European consumers preferring te buy their wheat 
and make it into flour with their new processes. In 
1854, according to a prominent American miller, we 
sent 1,846,000 barrels of flour to Great Britain alone, 
while in 1865 only 200,000 barrels were sent to all 
Europe. During the period 1825 to 1830, over 99 per 
cent of the value of wheat and flour exports was flour ; 
in the five years 1870 to 1875, only about 27 per cent of 
wheat and flour exports was in the form of flour. In 
1875 the exportation of wheat flour was 3,973,128 bar- 
rels. In 1880 it was almost double. In 1885 it was 
nearly 11,000,000, and in 1895 it had risen to 15,268,892, 
while in 1899 the figures were 18,300,000 barrels. This 
is a most gratifying increase and is in the line of our 
success in the exportation of manufactured articles. 
It is especially pleasing to note the quantity of flour 
sent to the Orient; in 1889, 378.634 barrels were sent to 
Hong Kong, and in 1899 over 1,000,000 barrels were 
sent. Germany is also becoming a good customer for 
flour, and we are now sending her 500,000 barrels 
against 13,000 barrels ten years ago. The Netherlands 
are also taking 1,000,000 barrels, an increase of 900,000 
barrels in ten years. Tothe United Kingdom our ex- 
ports of flour in 1889 were 5,271,244 barrels, and in 1899 
they will exceed 10,000,000 barrels. That flour exports 
should have continued tg increase in the face of the 
reduction of our exportation in other lines of bread- 
stuffs is especially gratifying to those interested in 
seeing American labor participate as much as possible 
in the profits of American foreign trade. 

THE HEAVENS IN AUGUST. 
BY GARRETT P. SERVISS. 

In August evenings one looks directly south to see 
the crossing place of the Zodiac and the Milky Way. 
The line of the former is indicated by the constella- 
tions Scorpio and Sagittarius. The red star Antares, 
with its third magnitude white attendants, one on the 
west and the other on the east, marks the heart of 
Seorpio; while Sagittarius, further to the left, is recog- 
nizable by the figure called the Milk Dipper, with its 
bowl upside down, in the streaming Galaxy. Falling 
from near the zenith, in immense luminous sheets, 
whose soft glow recalls the appearance of such a cata- 
ract as the Staubach when its descending clouds of 
water-dust are gleaming in the moonlight, the Milky 
Way justifies the rhetorical figure, often applied to it, 
‘a river of stars.” Its brightest portion runs from 
Aquila, whose chief star, Altair, has two attendants 
resembling in position those of Antares, down through 
the little constellation of Scuatum Sobieskii, where it 
breaks into silvery flakes of wonderful beauty, and 
then descends to the southern horizon across the west- 
ern part of Sagittarius, while a kind of setback from 
the main current overflows the eastern region of 
Scorpio, and the feet of Ophiachus above. It is the 
California of the sky, packed with the riches that the 
star-gazer seeks with his telescope. 

While the south glows with these splendors there is 
near the zenith a single star almost capable of match- 
ing alone the united beauty of Zodiac and Galaxy, the 
star Vega, or Alpha Lyre. It, too, bas a pair of attend- 
ants, but they are only of the fourth magnitude, and, 
instead of standing ove on either side of their chief, 
they mark out with it the corners of a little triangle. 
The coronet of dazzling blue which surrounds Vega in 
the telescope is extremely beautiful. 

Vega is demonstrably a far greater sun than ours— 
possibly a thousand times greater—and toward that 
wonder of the star depths the solar system is flying at 
the rate of at least 800,000 miles a day. If it should 
turn out that the solar motion is almost directly toward 
Vega, interesting experiences are doubtless in store for 
our descendants some hundreds of thousands of years 
henee. Our so steady seeming earth belongs to a fam- 
ily of ineorrigible adventurers, and its changes of scene 
were by no means exhausted when the poles sweated 
with tropic heat, or when ice mountains glittered upon 
New England. More than once science has wondered 
whether the endless voyaging of the planet may not be 
concerned with some of these alternations of climate 
and temperature. Here is food for reflection as one 
gazes at Vega sparkling in the summer evening air, and 
remembers how we are speeding to meet, or to pass, it. 

THE PLANETS. 
Mercury, in Leo, is an evening star rapidly approach- 
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ing the sun, with which it is in inferior conjunction on 
the 19th. At midnight on the 2ist Mercury and Venus 
will be in conjunction. 

Venus, which during August crosses Cancer from 
west to east and passes into Leo, is a morning star, fast 
nearing the sun. Venus isin perihelion on the 20th. 
Judging by what is at present known of the position 
of its poles of rotation, Venus has no such alternation 
of seasons in each hemisphere as the earth experiences, 
but, on the contrary, enjoys practically unchanging 
climatic conditions over its entire surface. This fixed- 
ness of climate is emphasized by the comparative lack 
of eecentricity in the planet’s orbit, its change of dis- 
tance from the sun between aphelion and perihelion 
amounting to only 940,000 miles, as against 3,000,000 
miles in the case of the earth. 

Mars, in Virgo, remains an evening star throughout 
August, and in fact until the end of the year. But it 
is too near the sun and too far from the earth to pre- 
sent an interesting appearance. 

Jupiter, also in Virgo, continues to be a conspicuous 
phenomenon in the early evening. Observers during 
the present year have noted many interesting details 
among its spots and belts. Not only do different spots 
move at different rates of speed, but the velocity of 
particular spots, or of the currents in which they are 
earried, varies apparently in accordance with some 
periodic law. Not many phenomena of Jupiter's satel- 
lites are conveniently visible in August on account of 
the early setting of the planet. On the Ist Satellite II. 
will disappear in eclipse at Th. 12 m. 18°75 s., and will 
reappear from eclipse at 9 h. 27 m. 379s. On the 14th 
the shadow of Satellite 1. will be seen on the planet as 
soon as the darkness of the sky is sufficient to render 
observations feasible, and will remain in sight until 
9:27 P. M. Seventeen minutes before the shadow of I. 
passes off, Satellite III. will appear advancing upon the 
opposite edge of the disk. 

Saturn, in Ophiuchus, is excellently placed for ob- 
servation during the evenings of August. Between 
Seorpio and Sagittarius, it readily attracts the eye with 
its clear, steady light, exceeding the brightness of a 
first magnitude star. The rings are uot quite so widely 
opened as in July, although the difference is slight. It 
is the north side of the rings and the northern hemi- 
sphere of the planet which are presented to view. 
Saturn's brightest satellite, Titan, can easily be seen 
with a small telescope, and is recognizable from its mo- 
tion. Anyone may watch it making a complete revo- 
lution between the 5th and the 2ist. On the first and 
again on the last of those dates it will be at its greatest 
western elongation from the planet. Its course lies 
from west through north, east and south. It reaches 
northern conjunction on the 9th, eastern elongation on 
the 13th, and southern conjunction on the 17th. 

Urauus is in Scorpio and Neptune in Taurus. 

THE MOON. 

New moon occurs on the 6th, first quarter on the 
14th, full moon on the 20th, and last quarter on the 
27th. The moon is nearest the earth on the 20th and 
farthest from the earth on the 6th. The lunar conjune- 
tions with the planets occur as follows: August 2, Nep- 
tune; 5th, Venus; 7th, Mereury; 10th, Mars; 18th, 
Jupiter; 15th, Uranus ; 16th, Saturn. 

METEORS. 

The celebrated shower of the August meteors is due 
on the night of the 10th, their radiant point being in 
the constellation Perseus, which rises in the northeast. 


Mr. Denning has shown that these meteors continue 


to meet the earth for a month or more, beginning in 
July, but their maximum on August 10 is alone inter- 
esting to the casual observer. These meteors some- 
times leave trails and exhibit fine colors. 
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REPORT OF THE COMMISSIONER OF PATENTS 
FOR THE FI:CAL YEAR ENDING JUNE 30, 1899. 

The following report of the Commissioner of Patents 
setting forth the condition of the Patent Office for the 
fiscal year ending June 30, 1899, has just been received. 

DEPARTMENT OF THE INTERIOR. 
UNITED STATES PATENT OFFICE. 
Wasuineton, D. C., July 15, 1899. 
THE SECRETARY OF THK INTERIOR: 

Sir: Complying with the request contained in your 
letter of June 15, 1899, 1 beg to submit herewith the 
following report of the business of the United States 
Patent Office for the fiscal year ended June 30, 1899: 


APPLICATIONS AND CAVEATS RECEIVED. 





Applications for letters patent......... cvcceceseseveteseess . 35,352 
Applicatione for design patents..... ........cceeeees sevees 2,202 
Applications for reissue patents........ an naheskAdsed de Tae 
Applications for registration of trademarks... secceccccecccccs 1O6l 
Applications for registration of labels. ....... Guna tbs cdbs pees 612 
Applications for registration of prints............. aadeetes acd 112 
ET en ere 

Total... OOOO .0 Cccceees SOESESES Sebevesbeseeoses 41,930 


PATENTS GRANTED AND TRADEMARKS, LABELS, 
AND PRINTS REGISTERED. 


Letters patent granted (including reissues and er ... 23,550 
Trademarks registered .. ... ...... Jasacas We 
Relea CUI ies sw cacderce st cScleuaewts cos copaaein sss 372 
PrinS CUitls icles sinnccaecs wuss senncuskwesabecth 7 
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PATENTS WITHHELD AND PATENTS EXPIRED. 
Letters patent withheld for non-payment of final fees........ 4,021 
Letters patent expired........ 
Applications allowed awaiting payment of final fees. ......... 8,055 


RECEIPTS AND EXPENDITURES. 


Receipts from all sources... . bisa $1,209,554.88 
Expenditures (including total! in » all appropriations) --» 1,148,663.48 
Sarplas.. $60,891.40 


APPLICATIONS AWAITING ACTION, 
Number of applications awaiting action on the part of the 


GERSO GD FU B, Wc ccc cise 0s cdpaeees evasncteccetaseeved 2,989 
COMPARATIVE STATEMENT. 
Receipts. Expenditures. 
June 30, 1800....... ..00-.- .. « » «$1,347,208 21 $1,081, 173.56 


1,145,502.90 
1,114,134.23 


June 30, 1891 ° 1,302, 704.59 
SUE GR, TEs ncvccceccveceomasts 1,268, 727.35 


SOG, Ge ov- covececcsocce 1,288.809.07 1,111,444.22 
June BO, 1804. ......0.... 000s 1,183,523 18 1,053, 962.38 
June 30, 1895........ eedabneciaaa 1,195,557.07 1,038, 166.08 
June 30, 1896 . 1,307,090 30 1,097 368.85 
June 30. 1897 1,343,779.44 1,088,473.16 
June 30, 1808......... 1,253,948.44 1,092,449.83 
June 30, 1899......... ; 1,209,554.88 1, 148,683.48 


APPLICATIONS FOR PATENTS INCLUDING REISSUES, 
DESIGNS, TRADEMARKS, LABELS, AND PRINTS. 


Same GA, BERD. ...< cbbdviiecctcec.ccccsksecsenacs ee be ccccs +» 43,810 
June 30, 1891 cocecesesee @ Gadrece coneesesentetee . . 48,616 
Fame GO, IGG. ... caaseasweessecdses o ctbebce cecccececcceses 43,544 
Same BB, 1GTB ..cn0s svsvccceces SceccerecbeSeeseses: concces 43,589 
Dame SD, BEBE. 0c secede cccccccccccceccsscece eebbdas svccessa 39,206 
June 30, 1895 ....... bveceudbeups enntes 44 0bqangaees ctded tert 41,014 
PEGA shh octincreicneets Giteresee cen tabéiae. anne 45,645 
BD I Bc cce ennce. 0: 6066 0s. n000cgeneetécsodcsess cosdees 40,747 
GMD GE, THE. os coccccccccss cscs sccecce: secescseseocceces 4.216 
PE ee ee 40,320 


APPLICATIONS AWAITING ACTION ON THE PART 
OF THE OFFICE 


June 30, 1890.... 000060 COUSEEEES (00.08 6060600 065-0000 Ee 
Fume BB, 1G ..c0cccccccccccesse Sb08GO0. connodecnccceee ce 8,911 
Fe TE sti doncccxsic conkectovecs esceeee dusue tanedse 9,447 
I lth ovens ek ise ceddantences paneer’. iu ctsboons 8,283 
Fame BD, TIRE, ociccccc sc cesescescess eueee vs @ e008: -cecece coos CS 
SOO Ge cen. s- vtacnictoncdansed saws + “Spatebes 0ss.k0. CR 
SURG By TK 5 iv cove vccctonacosienes eecvecesesecocesoecoeces 8,43 
FUND Te Sik cv asdncgeeniseni .acaee pebe*eeerebosede oa. eee 
SURG Fibice ccc cas cvtebebesknnccesnseedsartieipeeteads< 12,187 
June 30, 1899 ......... o4-evepineesits +s ansuebes 2,989 


Summarizing these tables, there | were e received in the 
last fiscal year 35,352 applications for mechanical pat- 
ents, 2,292 applications for designs, 91 applications for 
reissues, 1,610 caveats, 1,861 applications for trademarks, 
612 applications for labels, and 112 applications for 
prints. There were 23,550 patents granted, including 
reissues and designs ; 1,406 trademarks, 372 labels, and 
76 prints were registered. The number of patents that 
expired: was 16,670. The number of allowed applica- 
tions which were by operation of law forfeited for non- 
payment of the final fees was 4,021. The total receipts 
of the office were $1,209,554.88; the total expenditures 
were $1,148,663.48, and the surplus of receipts over ex- 
penditures, being the amount turned into the Treasury, 


was $60,891.40. 
CURRENT WORK. 


On June 27, 1898, every examiner had his new work 
within one month from date of filing, and his amended 
work within fifteen days of date. This is the first time 
since December, 1889, when the present form of weekly 
reports was adopted, that such a report has or could 
have been made. 

ORGANIZATION OF THE CLASSIFICATION DIVISION. 

The most notable advance of the year in the work of 
the office has been the establishment of a classification 
division, and its entry upon a thorough revision and 
extension of the classification of patents and printed 
publications, the examination of which lies at the foun- 
dation of our patent system. The necessity for this 
work, after being repeatedly called to the attention of 
Congress, was finally recognized, and an Act entitled 
** An Act for Revising and Perfecting the Classification 
of Letters Patent and Printed Publications in the 
Patent Office,” was passed by Congress, and received the 
approval of the President on June 10, 1898, and went 
into force at the commencement of the fiscal year. Be- 
fore beginning the work of classification the principal 
examiners, and other members of the examining corps, 
were invited to give their views upon the subject, and 
after giving careful consideration to the same, an order 
establishing a classification division was made on 
November 17, 1898, and the division placed in charge 
of a principal examiner with the title of *‘ Chief of the 
Classification Division.” 

As a preliminary step it was considered desirable to 
ascertain how much of the material was available, and 
to that end it was decided to rearrange the original 
drawings of all patents in numerical order and to pre- 
pare a list on which they could be checked. These 
drawings were heretofore arranged by sub-classes, and 
it was necessary to know the classification of a patent 
before it could be found, which often necessitated a 
long search. By the numerical arrangement it is pos- 
sible to find it at once, and at the same time much 
storage space is saved. The arrangement of these 
drawings numerically was at once commenced, and as 
the first ten thousand patents had no numbers and 
were only identified by name and date, considerable 
additional labor was involved to find and properly 
arrange such earlier patents. The entire work of 
arranging the drawings of nearly eight hundred thou- 
sand patents and trademarks has been substantially 
completed, 
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While the arranging of the drawings was proceeding 
the work of classification has also been going on. This 
involves the careful consideration of each patent in 
order to place it in its proper class and sub-class. 
Many of these patents have to be read to be fully 
understood, and much care must be taken to select 
titles which will clearly indicate the contents of each 
sub-class and to preserve clear lines between them. 
Cross references are also necessary between sub-classes 
of the same class by reason of the presence of mixed 
matter in the same patent. A system of card index of 
sub-classes and other details have been perfected, 
which will make it possible to detect and remedy any 
losses. Arrangements have also been made for the 
preservation of the classification and for the preven- 
tion of unauthorized changes by retaining under the 
supervision of the classification division all patents 
hereafter granted. 

Owing to the lack of space it has been deemed ad- 
visable to detail only a small foree up to the present 
time, but while awaiting the additional space that will 
be available when the General Land Office removes 
from the Patent Office building, | have authorized the 
chief of the classification division to select one assist- 
ant examiner in each examining division to commence 
work on the elassification of his own division, retain- 
ing his desk therein, but acting under the orders of the 
chief of the classification division. 

It is already patent that the work of the classifica 
tion division will prove a great benefit to the office, in 
creasing the accuracy and rapidity of searches, and 
that the publie will experience corresponding benefits. 
It will also produce a corps of experts gin classification 
who will become more familiar with all classes of the 
office than would be possible were their services con- 
fined to a single division, and those who operate in a 
single division will become more thoroughly acquainted 
with other classes than they would in working solely 
in making examinations. During the present fiscal 
year I expect to see great advances made in the work 
of classification. The chief of the classification division 
deserves much credit for what has already been accom- 
plished under his direction, especially in view of the lim- 
itations that have necessarily been placed upon him. 

ROOM. 

This one word expresses the erying need of this 
bureau. With adequate room whereby our records 
and stock can be made accessible and the clerical di 
visions suitably rearranged, our present force can ac- 
cowplish much more work in a given time and fill all 
orders with business promptitude. 

I earnestly beg that when the General Land Office 
vacates the Patent Office building you will assign 
rooms, so far as possible, sufficient for the needs of this 
bureau. In view of the fact that millions of dollars of 
property would be jeopardized by the destruction of 
our assigniwwent records—many of the original assign- 
ments having been lost by their owners, who depend 
upon duly certified copies—and in view of the fact that 
many of our other records are largely of a nature that 
money could not replace, I believe a fireproof structure 
should be provided in which to store them. The 
American Society of Mechanical Engineers, répresent- 
ing the leading manufacturing engineering interests of 
the country, as well as other similar organizations, have 
foreefully urged the erection of such a building. 

LEGISLATION. 

Some general legislation increasing the powers of the 
Commissioner of Patents, acting under the direction of 
the Secretary of the Interior, would be beneficial. | 
refer among others to a readjustment of salaries and a 
reclassification of the clerical force; authority to dis 
pose of models of expired patents ; and the exchange or 
sale of books in the Scientific Library, not necessary for 
the use of the office, coupled with authority to replace 
them with modern scientific works. In submitting my 
estimates for the next fiscal year these and other mat- 
ters requiring legislation will be referred to more in de- 
tail. Respectfully submitted, 

C.H. DuELL, Commissioner. 
—_——_———_—__as>-+o- a 
NEW FEATURES IN THE SCIENTIFIC AMERICAN. 

In the future issues of the SCIENTIFIC AMERICAN 
and the SUPPLEMENT, there will be a rearrangement 
of the class of reading matter which has appeared in 
these two publications under the generic term of 
“notes.” The SCIENTIFIC AMERICAN will, in the 
future, contain each week the Engineering and Elec- 
trical Notes, which have formerly been published in 
the SUPPLEMEN’, while the column of Miscellaneous 
Notes and Receipts will hereafter make its weekly ap- 
pearance in the SUPPLEMENT. The page containing 
valuable Trade Suggestions from American Consuls in 
all parts of the world, which has proved to be of such 
widespread interest to our readers, will continue to 
form an important feature of the SUPPLEMENT, The 
publication of a page of Engineering, Electrical, and 
Science Notes in the SCIENTIFIC AMERICAN will pro 
vide its readers with a digest of the general technical 
news of the week, in which the many items which do 
not call for an extended treatment will be condensed 
into brief paragraphs which will be by no means the 
least readable of the paper. 
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Calcium, 

M. Moissan, of the University of Paris, who has been 
successful in the extraction of the rare metals in the 
electrolytic furnace, has recently undertaken a series 
of experiments with the metal caleium, which, although 
abundantly distributed in nature in the state of car- 
bonate, sulphate, ete., has not up to the present time 
been prepared in any considerable quantity in the 
pure state. It that at the com- 
mencement of the century Sir Humphry Davy was the 


metallic 


will be remembered 


i..st to establish the existence in lime of a 
body, and by decomposing it by an electric current in 
the presence of mercury he obtained an amalgam of 
Later on, in Matthiessen 


and 


the metal calcium 1855 
electrolyzed a 
chloride of strontium, and thus obtained small globules 


A few years later 


mixture of chioride of calcium 
of eaicium having a yellow color 
Jobin prepared the metal by a purely chemical process, 
iodide of cal 
however, 


causing the meta! sodium to react upon 
cium in fusion contained in an iron crucible 
the quantity of metal obtained was small, 300 grammes 
of iodide giving but 6 to 8 grammes of calcium globules. 
After other experiments, scarcely more advantageous, 
M. Moissan has been the first to obtain a relatively 
the metal. He employs two 


whieh 


weight of 


the first, 


considerable 
methods : in is purely chemical, he 
which calcium possesses of dis- 
dull red heat. In an 
placed 600 


utilizes the property 
in liquid sodium at a 


solving 


iron crucible of one liter capacity are 


grammes of anhydrous iodide of calciam, together with 
240 grammes of sodium. The whuole is heated to dull 


redness, at which temperature the sodium unites with 
the 


Is Ih excess. 


the iodide of calcium, and ealcium 


the iodine of 
set free dissolves in liquid sodium, which 
Upon cooling it crystallizes in the middle of the mass 


of sodium, and by proper separation one may obtain 


brilliant hexagonal crystals of pure calcium. The 
amount of the latter is equal to 50 per cent of the 
theoretical weight contained in the iodide, and 40 


gramines have been obtained at a single operation. 


The second process employed by M. Moissan consists 
in the electrolysis of iodide of ealeium in fusion at a dull 
red heat 
ative electrode, and for the positive a rod of graphite. 
thus 
its physical and chemical properties 


A eylinder of pure nickel is used for the neg- 


been examined as to 
Among its physi- 


The calcium prepared has 


eal properties may be mentioned the following: it may 


be melted in vacuo at a temperature of 760° C. and 
asa brilliant liquid. After cooling, the 


then appears 
metal is rather soft and may be eut with a knife. It 
may be broken by striking it, and the fracture presents 


a ervstaliine structure. Its surface, when it has not 


been attacked by gases, is of a clear white color, ap- 
’ 


proaching that of silver 
As to its chemical properties 


[ts density is 1°85 

ealecium when brought 
forming a crystalline 

it eombines with chlorine at 400° C.. and with 

In oxygen the 


to redness unites with hydrogen 


hydride ; 
bromine and iodine at a dull red heat 


metal, when raised to 200 C., gives a brilliant combus 


tion ordinary tempera- 
ture, and also decomposes sulphurous acid gas with in 
When heated in carbonie acid gas, it be 


Calcium 


It decomposes water at the 


candescence. 
of carbon 


‘ 


comes covered with a deposit 


with in 
It unites 


combines with sulphur at 400° C., and burns 


eandescence in the vapor of phosphorus 
with carbon i: 
the state of lamp 
black 


ness, 


below red 
and pro 


duces calcium car 


bide Caleium 
when cold does 
not unite with 


but 


nitrogen 
when heated in 
that gas it absorbs 
it slowly and the 
metal, at first 
brilliant, assumes 
a vellow color 
This explains why 
the alloys of 


cium, which up to 


cal 


this time were r 


the 


garde ad as 


pure metal, were 
all more or less 
vellow, this color 


being due to the 
The lat 
compound is 


nitride 
ter 
obtained in trans 
parent crystals of 
a yellow-brown 
color, melting at 
1200° C 
oor 

SOME Greek di 
vers have recent 
ly discovered a 


treasures«} ip 
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in 1770, the Turkish fleet was totally destroyed and the 
Russian flagship was sunk. The latter was found thirty 
fathoms deep, and over $60,000 in gold and silver has 
been obtained from the hold of the flagship. 

A HUGE OVERLAND TRACTION ENGINE. 

One of the largest traction engines ever built was re- 
cently completed by the O. 8. Kelly Company, of 
Springtield, Ohio, and shipped to Cuba, where it has 
been used with considerable success on one of the 
largest sugar plantations. 

The engine is essentially a triple-cylinder geared loco- 
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motive with enormous drive wheels, especially adapted 
to the roads over which they are to travel. The three cyl- 
inders with their valve-chests form a single large casting 
placed on the forward end of the boiler. Steam passes 
directly from the boiler to the central steam-chest and 
thence to the outside chests. The engine has a three- 
throw crank-shaft with cranks 120 degrees apart, fitted 
with three pairs of eccentrics. As the point of cut-off 
is carried late enough always to insure admission of 
steam to two pistons, heavy loads are easily staried. 
The boilers are of the locomotive type with grate sur- 
faces varying from 9 to 12 square feet. The boiler 
pressure is 180 pounds per square inch. The eng .ae 
gives a continuous tractive force of 12,000 pounds at 
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the wheel rim, moving at a rate of 330 feet per minute ; 
the horse power developed is therefore 120. 

The drive-wheels are eight feet in diameter and are 
built up from center castings to which side sheets are 
riveted. The steel plate tires are provided with cleats 
four inches wide and two inches thick, extending com- 
pletely across the face at such an angle and distance 
apart as to insure the complete bedding of one cleat 
on each wheel before the preceding cleat has left the 
ground. The front wheels are five feet in diameter, 
and are similarly constructed. Steering is effected by 
the usual hand-wheel, worm, and shaft, fitted with 
chains secured to the front axle. 

By the use of steam traction-engines pulling wagons 
adapted to the kind of freight which they are to con- 
tain, not only may large loads be readily transported, 
but an economy is effected even in countries where 
beasts of burden are cheap and easily obtained. With 
agrade not exceeding five per cent, a load of thirty 
tons exclusive of engines and wagons can be hauled 
thirty miles per day. Over dry, natural soil, even 
112 tons have been hauled. The engines are adapted 
to haul freight from plantations and from mines 
so remote from railways that the transportation of 
low-grade ores becomes unprofitable. 

Hardening Articles of Plaster of Paris. 

A German patent has been granted for the treatment 
of articles of plaster of Paris with an aqueous solution 
of ammonium borate, for the purpose of hardening 
them and rendering them insoluble in water. A sim- 
ple and efficient process for accomplishing this object 
would be highly desirable, as it would serve to greatly 
prolong the life of plaster casts, which being quite soft 
and not entirely insoluble, sooner or later become 
superficially defaced, and washing specially wears down 
the outlines of the object. 

The process above referred to is said to give results 
decidedly superior to anything that has heretofore 
been proposed. The hardening liquid may either be 
mingled with the plaster in the act of moulding or 
may be applied on the surface of the finished casts with 
a brush. 

The solution is prepared by dissolving boracie acid 
in warm water and adding thereto sufficient ammonia 
to form the borate which remains in the solution. 

The manner of using the solution is thus deseribed : 
The saturation of the gypsum or painting of the 
plaster of Paris is carried out in the cold. The ob- 
jeets are subsequently rinsed off and dried. The sur- 
face becomes very hard after two days and insoluble 
in water, while the induration in the interior advances 
more slowly. By means of the fluid deseribed, gypsum 
floors can be hardened and rendered more durable and 
impervious to the influence of the weather. Saturat- 
ing with ammonium borate is said to be epecially use- 
ful on exterior walls of buildings, barracks, ete. ; on 
the latter, because experiments have proved an anti- 
septie action of the liquid.—Journal of Franklin Insti- 
tute. 
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A Southern Exposition, 

A Southern Exposition will be held in the Grand 
Central Palace, New York city, October 31 to Novem- 
ber 25, 1899. Its aim will be to display the commercial 
resources of the 
Southern States 








Which was sun! 


near Chios, where, 





THE TRACTION ENGINE AND ITS LOAD 





UNDER WAY, 


and to show the 
use which has 
been made of 
them. It is be- 
lieved that the 
exposition will be 
of vast benefit in 
attracting capital 
to the Southern 
States, where 
there are great 
opportunities for 
investment. The 
present is a par- 
ticularly auspici 
ous time for the 
display of South- 
ern products in 
the North, owing 
w the new era of 
good feeling, and 
a warm reception 
is assured to the 
Southern visitors. 
The mineral 
wealth of the 
South will be 
suitably illustrat- 
ed, and also its 
industries. Col. 
John J. Garnett is 
the Director of the 
Exposition, and 
the advisory com- 
mittee ineludes 
prominent men, 
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A NOVEL DEVICE FOR RAISING AND LOWERING 
SMOKESTACKS. 

In passing under bridges the crew of a steamer often 
find it necessary to lower the smokestack, an operation 
which entails the expenditure of no little time and 
labor. A device has been invented by John D. Dailey, 
One Hundred and Thirty-third street and Southern 
Boulevard, Harlem River, New York city, which 
provides a simple means for lowering a smokestack or 














FOR RAISING AND LOWERING 
SMOKESTACKS. 


A NOVEL DEVICE 


mast, and for automatically returning it to its normal 
position. 

The smokestack is composed of a fixed lower section 
and a hinged upper section, connected by means of 
links with the swinging arms of a rock-shaft. Fitted 
on this rock-shaft are two grooved wheels, over which 
chains pass downward into wells. To the end of each 
chain a sliding block is secured, and coiled about the 
chain, between the block and well cover, is a spring. 

When it is desired to lower the upper section of the 
stack, the rock-shaft is operated by means of levers 
secured to its ends. The stack will then be brought to 
the position shown by dotted lines in the illustration, 
the springs being thereby compressed. When the 
levers are released after the vessel has passed the 
bridge, the springs in expanding will return the upper 
hinged portion of the smokestack to its pormal posi- 


tion. 


THE JOHNS HYDRAULIC ENGINE—A COMBINED 
WATER AND AIR MOTOR, 

One of the most ingenious and efficient hydraulic 
motors which has yet aaeeree stadt 
appeared is being 
made by the Elmira 
Manufacturing Com- 
pany, of Elmira, N. 
Y. The operative 
principle of the en- 
gine is certainly 
unique, embodying 
as it does a com- 
bination of hydrau- 
lie and air pressure. 
In addition to the 
power given by direct 
pressure of any given 
head of water, the 
engine employs the 
pressure produced 
by suddenly check- 
ing the momentum 
of the water flowing 
to the cylinder. In 
other words the prin- 
ciple of the hydrau- 
lic ram is applied to 
the hydraulie engine 
without any loss of 
water. 

The motor which 
forms the subject of 
our illustrations is a 
three-cylinder verti- 
eal engine, having a 
three-throw crank 











shaft, with cranks set 
at an angie of 120°. 
The three cylinders 
have a common sup- 
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ply chamber, from which separate inlets lead to the 
valves for each cylinder, a check valve being provided to 
prevent back flow from the momentum of the water in 
the supply pipe. Above each inlet is an air chamber. 
Back of the supply chamber, underneath the cylinders, 
is an exhaust chamber, and between this chamber and 
each of the inlets are ports which lead to the bottom 
of the cylinders and are put successively into commu- 
nication therewith. An outlet passage is carried down 
to the exhaust chamber and is coupled with the ex- 
haust pipe at a point so as to trap the water in the ex- 
haust chamber at the end of the return stroke of each 
piston without, however, exerting back pressure. 

The inlet and exhaust piston valves controlling the 
cylinder ports are coupled with rocking levers. Cam- 
arms reciprocating with the pistons engage these levers 
so that each piston, when nearing the top of its stroke, 
by means of its cam-arm, actuates the valve for the 
next cylinder in order, holding the valve open while it 
pauses at the top of the stroke, and closing the valve 
quickly on its descent. Upon the quick closing of 
each valve the water will be suddenly cut off from the 
corresponding inlet, but will continue to flow from the 
supply chamber past the check-valve into the air- 
chamber, compressing the air until the momentum of 
the water is checked. The check valve is then closed 
so as to maintain the air within the air-chamber in its 
compressed state. Upon the next opening of the valve 
the compressed air in the air-chamber will force the 
water under this increased pressure into the cylinder 
during the upstroke of the piston, this increased pres- 
sure gradually diminishing until the normal pressure 
of the water supply has been reached. The check- 
valve will then reopen, and the water will again flow 
from the supply chamber through the inlet to begin 
the cycle anew. 

The nearness of the air-chambers to the cylinders 
and pistons gives an elastic action to the flow of the 
water, which, with its accumulated extra air pressure, 
adds greatly to the efficiency of the motor—an efficiency 
of about fifty per cent over the power obtained from 
the simple pressure and quantity of water alone. The 
elasticity of the water in following the piston allows 
the engine to run at a higher speed than the ordinary 
hydraulic motor. In the hydraulic motors commonly 
in use the power depends upon the volume and pres- 
sure of the water alone; but in the motor described 
there is the additional power obtained from compressed 
air. It develops a much greater power with the quan- 
tity of water used than in any other form of water mo- 
tor. The engine is built in all sizes from one-quarter 
horse power up, there being no more limit to size than 
where steam is used for motor power. The company 
has its New York office at 159 Greenwich Street, and 
is glad to give further information to anyone desir- 
ing it. 


__ 
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AN IMPROVED STOVE-PIPE JOUPLING. 

An efficient form of coupling for stove-pipes has been 
invented by Jacob J. Werner, of Hebron, Neb., which 
is so constructed that the adjacent ends of stove-pipe 
and elbow sections may be rigidly held together without 
the use of riveted joints, supporting secrew-hooks, or 
the like. 

Of the accompanying illustrations, Fig. 1 is a side ele- 
vation of the couplin® 
applied to a stove-pipe 
and elbow. Fig. 2isa 
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front elevation of a stove-pipe with the clamping-band 
Fig. 3 is a view of a form of clamping-band 
used on straight sections of pipes. Fig. 4 is another 
form of band used on straight pipes. Fig. 5 is an en- 
larged front elevation of a tightening device used on 
the band. 

The clamping-band used is swaged to give a suitable 
cross-section such as an ogee form, the top and bottom 
edges being bent inwardly. The ends of the ban 
have exterior flanges standing at a slight angle to eac!: 
other, sufficient flare being thereby given to the band 
to insure a tight binding on the large and small ends 
of the pipe-sections. These flanges are made to fit 
into grooves formed in two bars, hammered in place 
on the ends of the band to interlock with the flanges. 
The ends of the band are held tightly together by means 
of a clamp or tightening device comprising a pia whieh 
extends longitudinally from one of the bars referred to, 
has an internal screw-thread, and is fitted to slide ina 
tube secured to the other bar. A screw engages the 
threaded pin and is adapted to abut with its head 
against the outer end of the tube. Hence, by turning 


applied. 
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the screw, the diameter can be made larger or smaller, 
and the ends of the band can be drawn go tightly to- 
gether that the pipe-sections are rigidly joined. The 
swaged body of the band fits on the correspondingly 
swaged small end of the pipe; and the bent edges of 
the clamping-band fit snugly upon the pipe to prevent 
any escape of smoke or gas from the joint between the 
sections. The elbow-band is similar to the one de- 
scribed, but differs therefrom in having a reduced 
middle portion and in having a bead adapted to 
engage a bead between the small end section of the 
elbow and the large end section of the pipe, so that 
the elbow and pipe are not liable to be drawn apart. 
The reduced portion of the band fits snugly on the re- 
duced or inner portion of the elbow section. 
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Lightning Strikes the Washington Monument. 
It is not uncommon for the Washington Monument 
to be struck by lightning, but during the thunder- 
storm of July 14a bolt of lightning struck the monu- 
ment and burnt out 
—— the wires used to 
give signals to the 
elevator conductor. 
There are one hun- 
dred and eighty 
points at the top of 
the monument to 
eatch the lightning, 
and the wire conduc- 
tors run down the 
inside of the shaft. 
While it is not un 
common for light- 
| , ning to descend with 
* the aid of these con- 
| ye dretors, no person 
has ever been injur- 
ed in the structure 
from this cause. 
ew ae 
Srrk WILLIAM 
CROOKES is prepar 
ing a reply to the 
many severe criti 
cisms which have 
been published re- 
garding his British 
Association address 
of last year, in which 
he showed that the 
supply of 
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ZEEE the world will fall 
= ct adits short in the next 
ENGINE—A COMBINED WATER AND AIR MOTOR. century. 
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Sorrespondence. 


“Moving Bodies. 
\MERICAN 


Air Resistance to 


To the Editor of the 
In concluding an editorial on air 
ing bodies, suggested by Murphy's bicycle riding feat, 


SCIENTIFIC 


resistance to mov 


you offer for the special consideration of railroad man- 
agers this problem lf a body presenting three square 
feet of surface to air resistance, and moving at the rate 
of SIXTY miles per hour requires seven horse power for 
its propulsion, what would be the resistance in horse 
power to a train moving at the same velocity, but pre 
» 600 square feet This is not 
a mathematical problem, but to wy 


senting 400 t of surface ¢ 
at all difficult, as 
mind it suggests another, which I confess is a ** corker.” 
If from 933 to 
come the direet air 
and this resistance is about equivalent 


400 horse power is required to over- 
resistance to a train moving sixty 
miles per hour 

» the utmost capacity of the Jocomotive, how are the 
ad other resistances overcome at 


The men who formu- 


inertia, [rictional at 


this and much hig! 


er spe eds? 


formule#® on which such 


uld 


vu, in which event it is probable that we 


lated the extremely elastic 


calculations are based sh give their attention to 


this pre Di¢ 
should soon hear of a solution equally interesting and 


valuable. But if they have any wisgivings as to the 


accuracy of their calculations, it is suggested that they 


not attempt to verify them by any experiments 


snould 


conducted on the pilot of a fast locomotive without 


substantial fortifica- 





Lirst ef ting thereou some very 

tions against those delusive seven or wore horse 
powers which otherwise they would be called upon 
personally to resist. If these gentlemen should un- 
fortunately be afflicted with a physical corpulency to 
correspond with the inflated generosity of their imag- 
inations, the dangers of the undertaking should cer- 
tainly deter them from making, in other respects, such 


a promisivug experiment in the suffering interests of 


science 
rhe simp fact that the bicyclist Murphy was 
able to ride from 10 to 15 feet in the rear of the ear or 


shield shows conclusively that a body of air envelop 
ing the entire train is sweptalong with it, at about the 
therefore, small projec- 


w eimbrasures, and gaps between the cars, 


same rate of speed,and that, 


windo 


tions 


add little or nothing to the resistance. 

If a bievele 7 without a pacer, would have to 
exert seven horse power at sixty miles per hour, it 
would, at least, be safely within the limits of the ae- 


curacy of Mr. Adams’ ecaleulations to say that one horse 


power would be required at 30 miles per hour; but it is 
known that the est riders are unable to make a sus- 
tained effort of much over half a horse power. andif 
the double of this is demanded for air resistance alone, 


we must ail admit thatthe rider who makes a record of 
25 or 30 miles per hour is the most wonderful pheno- 
produced 


W. F 


menon that nature 
CLEVELAND 
Moncton, N. B., Canada 


[The points ra 1 by our correspondent are well 
made, and the red id absurdum in the ease of the 
horse power required to drive a bieyele at thirty or 
draw a tra it sixty miles an hour is evident. We 
nq \ nat 1,40 . ower is not exerted bv the loco 
motive in over ning air resistance, and we know that 


a DIeVelist cannot ex t one horse power for more than 


a few seconds at atime, certainly not for two minutes ; 
nevertheless, ass j ge that even the lowest tables of 
wind pressure ar and working upon the 33,000 
foot-pounds 1218, AS did in the editorial referred 
o. th mit rt t nevitably follow As a 
matter of fact. the * a erving need to-day for care- 
ful investigation of the subject of wind pressure and 
air resistance, not so much to determine the disturb 
ances of the at inos ere when agitated by moving 
bodies, as the exact pressures developed. The impossi 
ble results arrived a vorking on our present basis 
of wind pressure prot that our tables are altogether 
too high ; anc if they are too high, we are putting tons 
of weight in ar bridges, roofs and framed struetures 
subject to wind stress, which represent simply a clumsy 
waste ma " I ither point raised iu this letter 
is taken uy ir editorial colamn.—ED. | 
—> +2 + —— 
Air Hesistance. 

To the Editor of the ScIKNTIFIC AMERICAN 

Your valuable paper July 15 to hand yesterday, 
and contents of article headed “* Murphy's Ride a Hint 
to the R " ted 

It seems to ‘ nu leave one faetor out of all 
your ealeulatio I the suetion or inrush of 
wW behi t You only credit the engine 
al ur with one | of their work. They not only 
cleared the wa i they created a 60 mile per 
hour wi I n irry himalong. This new 
factor w ca | previous figures, as, accord- 
ing to them, Mur; | seven horse power of wind at 
his back 

That the frontage of engines, ete.. offer some resist- 
ance to the air here in be no doubt: but it is insig 
nificant in comparison to the results of vour figures. 


{ will venture to say that if Murphy bad taken his feet 
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off his pedals after he had attained his maximum speed 
he would have finished just as soon as he did. 

A few years ago, I followed a trolley car across the 
Rutherford and Jersey City, ata 
distance of some 20 to 30 feet. The car stopped unex- 
pectedly (to me) to hail another car coming in an op- 
posite direction. With all the back pressure I could 
exert I could not stop quick enough to avoid smashing 
my wheel, and I only saved myself by getting out from 
behind the ear. ROBERT MANCHLIN. 

New Holland, Pa., July 15, 1899. 

[Our correspondent is confusing a 60-mile per hour 
train with a 60-mile per hour wind. The pressure on a 
stationary square yard of surface exposed to a 60-mile 
wind is the same as the pressure on asquare yard of sur- 
face moving at 60 miles per hour through stillair. Ac- 
cording to our correspondent’s theories, if he took shel- 
ter from a 60-mile per hour wind behind a square yard 
of board fence, he would find a 60-mile wind (or suction 
as he terws it) blowing him against the fence on the 
lee side of it. Asa matter of fact, the air on the lee 
side of the fence would be still or “dead” air, just as 
(according to Murphy) there was still or as he called it 
‘*dead ” air behind the shield.—Eb. } 


weadows ‘between 
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THE PARIS EXPOSITION MEDAL. 

Our engravings give an admirable idea of the appear- 
ance of the new medal which will be given to the most 
deserving exhibitors at the great Exposition which 
will open its doors next yearin Paris. The medal is of 
bronze, 2) inches in diameter, and is the work of the 
French seulptor, M. Georges Lemaire. It consists of a 
female figure, modeled in considerable relief, holding 
in her right hand a branch, while with her left hand 
she sustains an airy bit of drapery. The wording is 


simply ‘* L’Exposition de Paris,” and the sun with 
conventionalized rays at her left has the figures 


** 1900” imprinted across it. The figure is seated on the 
capital of a column which is almost hidden by the 
ample folds of the drapery, which are excellently 
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handled. At her feet is a scroll, a palette, and a lyre, 
typifying the fine arts. 

The reverse of the medal is made up of a eartouche 
which is to receive the name of the recipient of the 
medal. At one side and secured by a banderole is a 
sheaf, presumably of corn, typifying agriculture. Be- 
low, at the center, is an airship, at its right is a tele- 
graph pole, and at the left a battleship bristling with 
fighting tops, conning towers, and turrets. The lower 
part of the eomposition is made up by the usual cog 
wheels, anvil, governor, ete., which have served, from 
time kind. There is 
also a camera, telephone, a globe, books, and an 
The obverse of the medal is very handsome, 
but the reverse consists of a confused jumble of con- 


immemorial, for works of this 
alem bie. 


manufac- 
tures, and discoveries, and can hardly be called very 


ventional representations of various arts, 


successful. The medal will be warmly appreciated by 
its recipients, and we trust that the American exhibit- 


ors will take away their full share of them. 
a oe 
The 


The Arctic Club of America is the name of a unique 
club which has headquarters in New York city. It 


Aretic Clab, 


was organized by the members of Dr. Cook's Arctic 
expedition of 1894 on the ill-fated ship ** Portia,” which 
was sunk so recently. The members of the expedition 
had off the 
land, their ship being the ** Miranda,” the sister ship 
of the * Portia,” that ran upon the reefs off the coast 
of Greenland, the magnificent collections being lost. 
The party was rescued by a little Gloucester fishing 
schooner, and when they reached Halifax they em- 
barked for New York on the “ Portia.” The members 
of the expedition met together on September 8, 1894, 
and organized the club, whose active members should 
consist of all persons upon the passenger list of the 
“Miranda” on Prof. W. H. Brewer, of 
Yale University, was made president. It was decided 
that an annual dinner be given by the club. The first 
banquet took place December 7 of the same year. 
Since that time the scope of the club has been widened, 


been wrecked southwest coast of Green- 


her cruise. 


and it now embraces among its members nearly every 
prominent Aretie explorer in the United States, and 
even Dr. Nansen is one of its honorary vice-presidents. 
The objects of the club are to promote a live interest 
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in Arctic matters and to disseminate accounts of the 
results of expeditions. The club has a banner of its 
own, which is now being borne toward the north pole 
by Lieut. Peary, Walter Wellman, and others, and the 
members of the club are living in hopes that their 
banner will soon float above the pole, the goal of all 
Arctic explorers. 





Automobile News, 

A service of motor vehicles has been started between 
Rosas and Figueras, in Spain, a distance of twelve 
miles. The vehicles are of eight horse power and have 
a seating accommodation for nine passengers. 

The New England Electrical Vehicle Transportation 
Company has made a beginning in the aatomobile 
business in Boston by putting five carriages in service. 
Within a month it is expected there will be thirty 
more. 

It is expected that an automobile féte will be held at 
Pau, France, next February. 

Sixty-seven motor cars started on July 16 to race 
around France, a distance of some fourteen hundred 
and fifty miles. It is expected that the trip will occupy 
nine days, with two intervals of a day each. 

The first electric cart of the firemen of Paris is now 
running on the streets and has already begun its work 
of saving life and property. It is a handsome vehicle, 
with a seat in front for several firemen, and a hori- 
zontal steering wheel. Back of this is a ‘‘ dos-a-dos” 
arrangement which will permit of seating several fire- 
men. Between these seats is a box for hose. The bat- 
teries are carried underneath, and scaling ladders are 
carried at the side. 

The Illinois Electrie Vehicle Company will soon be 
in a position to begin operations. At first only a few 
vehicles will be operated, but the number will be in- 
creased as fast as they can be obtained from the manu- 
facturers. The demand for electric carriages is so great 
that the manufacturing companies cannot furnish an 
adequate supply. 

Some time in the fall electric automobile street sweep- 
ing machines will be used in Paris, and the old clamsy 
dust machines will be done away with. The motor 
is in front, while underneath and behind is a tank 
for water, and the sprinkling device in the rear and 
the sweepers, which can be raised out of contact with 
the pavement whenever desired. The new machine 

ean be run back and forth over a street to sprinkle it. 
It will then return and sweep the dirt in piles and elec- 
trically-driven carts will carry away the dirt after it 
has been heaped in piles. 

The French electric wagon Jeantaud recently made 
a trip of eighty-five miles in seven and a quarter hours, 
without recharging the battery. 
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Test of the New Naval 4-inch Gun, 

A new type of 4 inch, 50-caliber gun for the navy has 
just been tested at the Indian Head Proving Ground, 
giving excellent results. With a charge of 17 pounds 
of perforated grain navy smokeless powder, a muzzle 
velocity of 2,991 foot-seconds was obtained, with a muz- 
zle energy of 2,049 foot-tons, with a chamber pressure 
of 16°95 tons per square inch. With achargeé of 16°4¢ 
pounds a muzzle velocity of 2,937 foot-seconds was ob- 
tained, with a muzzle energy of 1 972 foot-tons, 

The gun was designed for 3,000 foot-seconds muzzle 
velocity within the limits of 17 tons pressure per square 
inch, and there is no doubt but that, with a powder of 
the proper grain, the requirements will be easily ful- 
filled. The weight of the new gun is 2°72 tons, while 
that of the old type 4-inch gun is l‘5tons. The old 
type gun, with smokeless powder, bas a muzzle velocity 
of 2,200 foot-seconds, and a muzzle energy of 1,108 foot- 
tons. The muzzle energy of the new gun is, therefore, 
78 per cent greater than that of the old. 

The old gun has a muzzle energy of 738 foot-tons per 
ton of gun; the new gun has a muzzle energy of 750 
foot-tons per ton of gun. The old gun has 92 foot-tons 
muzzle energy per inch of shot’s circumference, and the 
new gun has 170 foot-tons muzzle energy per inch of 
shot’s circumference. The old gun has a muzzle energy 
of 33°5 foot-tons per pound of projectile, and the new 
gun has a muzzle energy of 62 foot-tons per pound of 
projectile. 

A new type of mount for the heavy 4inch gun was 
also tested and worked in ~ thoroughly satisfactory 
manner during the firing of he thirty-five rounds to 
which the gun was subjected. 

The new monitors, in addition to their 12-in«h turret 
guns, will each have an auxiliary battery of fuur of 
the new 4-inch guns. 

The Ordnance Bureau of the navy is much gratified 
with the performance of the new gun, as the larger 
calibers of the new high powered gun now beiag 
manufactured for the battleships of the ‘‘ Maine” class 
and the monitors are designed practically on the same 
lines as the 4-inch gun just tested. The next new gun 


to be tested will be one of 6-inch caliber, and it will be 
interesting to note its performance, as a new 6-inch 
gun manufactured by Vickers Sons & Maxim, of Eng- 
land, will soon be fired at Indian Head. 

















—_— .. 
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Sclence Notes, 

The British steamship “ Holbein,” which recently 
arrived at Liverpool, picked up Capt. William A. 
Andrews, known as the “lone navigator,” who left 
Atlantic City on June 18 in a little vessel barely twelve 
feet in length, to attempt to cross the Atlantic. He 
was found in an exhausted condition on July 12, about 
700 miles from the Lrish coast. 

Dr. Lambert Lack of London has for a long time 
been investigating the origin of cancer. His theory is 
that cancer is not a germ disease, but is due to specific 
injury to the basement membrane of the mucous 
membranes and allied structares. Dr. Lack promises 
that he will communicate full details of his investiga- 
tions to the medical press in a short time. 

A short time ago the “Captain Cook Reserve” at 
Kurnell, on the shore of Botany Bay, New South 
Wales, Australia, was formally opened. The reserve 
is the ground which marks the spot where Capt. Cook, 
the great navigator, landed one hundred and twenty- 
nine years ago. The park was inaugurated with ap- 
propriate ceremonies, and H.M.S. ‘* Goldfinch,” which 
lay in the harbor, fired a salute. 


The opal mines in Mexico and the United States 
have been about exhausted, no gems of much value 
being extracted from them, though at one time large 
sums were made out of these mines. Opals occur 
in veins in the same manner as silver or gold. Those 
coming from below the level of water in a mine are not 
considered desirable. They may lose their color or 
erack after being exposed to the sunlight, so as soon 
as a wine reaches water level, it is abandoned. 


Henry G. Bryant, of Philadelphia, the well-known 
explorer and mountain climber who led a search party 
for Lieut. Peary a few years ago, and who has now in 
view the ascension of Mount St. Elias in Alaska, has 
left Banff for Mount Assiniboine to make preparations 
for the ascent of the peak. He has been considering 
the ascent of the great peak of Assiniboine for some 
time. He will be accompanied by Swiss guides from 
Interlaken, who have been recently introduced at the 
Selkirk glacier and other mountain points for the 
benefit of Alpine clubs. 

After September 1, the sirups used in soda water in 
New York city will be subjected to the careful serutiny 
of the Health Department, and not only will the simall 
venders who peddle from their carts come under the 


jurisdiction of the department, but the large drugstores . 


which dispense soda water from pretentious fountains 
will also be under their supervision. The act is aimed 
particularly at imitations of lemon and orange juices, 
which are very injurious. Imitation pineapple made 
from ethers is also unwholesome. The selling of ad- 
ulterated sirups is now a misdemeanor in the State 
and is punishable by fine or imprisonment. 


Rome and the surrounding country was visited by a 
severe earthquake on July 19. Considerable damage 
was done in the central part of the city and a number 
of churches were injured. Several blocks of stone fell 
from the Coliseum, and the columns of the Forum 
rocked, but remained intact. Otherwise the antiqui- 
ties were not seriously injured. In the Alban Hills 
the shock was very severe. The villa of the Pope at 
Castle Gandolfo was seriously damaged, and the town 
of Frascati was injured worst of all. The shock it is 
believed can be attributed to the same causes which 
made Mount Etna begin an eruption the day be- 
fore. 

The colored sereens used in orthochromatie photo- 
graphy are far from being identical among themselves, 
especially when they consist of a small glass cell filled 
with colored liquid. It thus becomes necessary to 
verify them each time before using, a process which is 
quite difficult. In order to facilitate this comparison, 
M. Villain has had the idea to utilize an apparatus 
which is very simple, known to chemists and color mak- 
ers as the colorimeter of Houton-Labillardi@re. This 
colorimeter consists of a rectangular box of which one of 
the sides has two openings preferably rectangular, while 
opposite to them on the other side of the box is a larger 
rectangular opening, through which the first two are 
visible. Behind each of the two openings is placed a 
glass tube, about 15 mm. in diameter and 15 em. long, 
open at the top, into which are poured the liquids to 
be compared. Screens of glass or gelatine may take 
the place of the tubes. By looking through the large 
aperture at the two sereens, it is easy to detect any 
difference of color. The construction of this small ap- 
paratus is very simple as well as cheap, but it may be 
still farther simplified, and one may in fact transform 


his own camera into a colorimeter with little trouble. 


It is only necessary to take off the lens and to replace 
the frame containing the ground glass by a thin piece of 
wood or even thick cardboard slid into the back of 
the camera. In this are eut two openings, as above, 
and the tubes or sereens are fixed to the back in any 
convenient manner. The two sereens to be compared 
being thus in place, they are observed through the 
opening left by the removal of the lens, the head be- 
ing covered by the cloth. In this way a very small 
difference of color may be easily detected. 
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Engineering Notes. 

The Lachine Rapids Hydraulic and Land Company 
is contemplating many additional improvements. An 
additional wing dam 1,000 feet long will be constructed 
to avoid the frazil ice. The company will also build 
about 1,000 feet of crib work, A steam plant is also to 
be installed to provide for emergencies. 

Four engineers have been selected to prepare plans 
for the construction of the memorial bridge across the 
Potomac River at Washington, from the Naval Obser- 
vatory grounds to the Arlington estate. The men 
selected are George 8. Morison, Leffert L. Buck, 
William H. Barr and William R. Hutton. They are 
all engineers who have done important work in this 
line. 

The Knapp roller boat, which we have already de- 
scribed, set out from Toronto a short time ago. The 
roller boat would not roll, and according to The 
Canadian Engineer became unmanageable, even in a 
moderate wind. Five days after leaving Toronto the 
‘roller ” was reported as being tied toa tree about two 
miles west of Bowmanville, Ontario, having rolled forty- 
one miles in five days. 

It is announced that a contract has been made be- 
tween the Carnegie Steel Company, Limited, and the 
Schoen Pressed Steel Car Company, at Pitt»burg, 
which will run for ten years. During this time the 
Carnegie Company is to furnish the Car Company 
with 1,000 tons of steel plate daily. The yearly con- 
tract wiil ainount to $6,000,000, It is said that this is 
the largest single contract ever made in this country. 


The power of the Mannlicher rifle was recently de- 
monstrated in an accident near Prague. Two gen- 
darmes entered a room in an inn and elosed the door, 
putting their rifles in the corner. One rifle fell and 
discharged itself, the bullet going through the door 
into the next room, where a party was dancing, passed 
through the body of a musician, killing him, and then 
through the bodies of five other men, all of whom were 
dangerously wounded. 


On the new street cars between St, Paul and Still- 
water there will be air brakes and whistles, the air 
being supplied by a small motor which operates an air 
puwp. The whistles will be used in the country, where 
a high rate of speed is maintained. Each car is also 
to be provided with a telephone and fifty feet of wire. 
Each half mile there will be a place where this tele- 
phone can be attached, so that the conductor can 
coimmunicate*with the power house or car barn. 


An interesting gyroscopic device, termed the ‘ oscillo- 
meter,” has been put on the market by a Milanese 
firm. It consists of a small electric motor mounted in 
gimbals like a ship’s compass, with its armature run- 
ning in a vertical position at a very high rate of speed ; 
the frame of the instrument being attached to the ves- 
sel follows any change in direction. As the ship rolls, 
the armature maintains its original position, while the 
frame, of course, follows the motion of the ship. As 
the motor armature continues to revolve always in the 
original plane, any change in the direction of the ves- 
sel is at once indicated. Suitable scales and pointers 
are provided, so that the amount of movement can be 
accurately determined. 


A story is now going the rounds to the effect that 
the Chinese government will soon make « contract for 
tearing down the Great Wall, which is 1,300 miles long. 
It is very unlikely that any attempt to do this will be 
made, because the expense of taking down such a wall, 
even with the cheapest labor, would amount to an al- 
most impossible figure. The reservoir at Forty-second 
Street and Fifth Avenue. New York city, may be com- 
pared to the wall of China in certain ways. It is 
estimated that it will cost over $100,000 to remove the 
reservoir, and when its very small size is considered, it 
will be seen that to pull down 1,300 miles of wall would 
cost a billion or more dollars. It is probable that the 
wall may, however, be utilized as a quarry for those 
in search of building materials, 


The Compagnie Générale des Omnibus de Paris is 
installing on the ears of their Louvre-Saint-Cloud line 
a low pressure acetylene lighting system. The vehicles 
while built under the form of an omnibus are really 
street cars, for they run on tracks and are provided 
with an “imperial” or second story. The material which 
generates the gas is not ordinary calcium carbide, but 
is what is called ‘“‘acétylithe,” which has been devised 
by Létang and Serpollet. This substance is calcium 
earbide which has been treated with glucose after an 
immersion of several weeks in petroleum; this prevents 
an over-production of gas. The generator is placed on 
the platform of the car, under the stairs which lead 


* into the imperial, and is of a new form, and is simple 


and effective. The gas after being generated is dried 
and the impurities are removed. Lead pipes conduct 
the gas to the burners, which are inclosed in globes 
somewhat similar to those used for the Pintseh light ; 
there are two in the car proper, one on the imperial 
and one on the platform, as well as a small signal light 
of five candle power. The total expense for the five 
lights is about four cents per hour, which is much 
cheaper than an equivalent amount of electric light. 
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Electrical Notes. 

Stockholm, Sweden, has probably the largest number 
of telephones for its population of any city in Europe. 
There are 23,000 telephones to less than 300,000 inhabi- 
tants. 

The Hudson River Power Transmission Company 
has received permission to erect poles and string wires 
along the Erie Canal for a distance of twenty miles 
from Mechanicsville, where the power is generated, to 
Albany. 

The freight traffic of the Detroit, Ypsilanti and Ann 
Arbor electric railway promises to be a profitable 
branch of the business of that line. Every day two 
shipments are made from its office depot on Griswold 
Street, in Detroit, says The Tribune of that city, and 
two shipments are received back at the same place. 
The receipts from inbound freight average $10, and for 
outbound freight about $25 a day, and it is expected 
that the total receipts will be increased to more than 
$100 a day by June, 1900. Ann Arbor takes about half 
of the freight and Ypsilanti is next in volume, but 
shipments to Wayne are daily increasing. A good 
deal of the freight consists of vegetables and groceries, 
although trunks and all light articles usually carried 
in express cars on steam railroads are also taken. - 
Western Electrician. 

It is stated that the electric locomotive destined for 
the Jungfrau mountain railway is the most powerful 
rack-wheel machine hitherto constructed. It is de- 
signed to haul the trains over the steepest portion of 
the track. The motorsare placed under the passenger 
cars, whereby greater adhesion between the driving 
wheels and rails is obtained. The car truck is pro- 
vided with two bearing axles and two driving axles, 
which latter are situated between the former. Two 
motors, each of 125 horse power, at 800 revolutions 
per minute, actuate the toothed wheels through the 
mediam of duplicate gearing. If reqnired, these 
motors are capable of working up to 300 horse power. 
The driving current is conveyed overhead at a ten- 
sion of 500 volts. The pivots of the toothed wheels 
are of aluminum bronze, the teeth being of cast steel. 
Three methods of braking are provided for ; an elec- 
tric brake arranged to work on the driving shaft, a 
hand brake, and a third brake which grips the rails by 
means of cheek pieces. The locomotive was con- 
structed by Messrs. Brown, Boveri & Co,—English 
Electrical Review. 


Mrs. Ayrton, the wife of the electrician, recently 
created quite a sensation by reading a paper on the 
hissing of the electric arc. The paper was an import- 
ant one and has been highly commended by electri- 
cians. She appears to have demonstrated, according 
te The Electrical World, that an are hisses as soon 
as its cup overflows, that is, as soon as the crater in 
the positive carbon breaks its walls and the are com- 
mences to ascend the side of the positive carbon. So 
long as the crater is kept within the sides of the ear- 
bon, or at the end of the positive carbon, the are is si- 
lent, but the moment the crater expands so as to leave 
the end and cut into the side wall, the hissing prompt- 
ly commences. The cause of this remarkable disturb- 
ance appears to be a rhythmicai disturbance due to 
combustion. In the hissing are air is able to gain more 
or less complete access to the highly heated surface of 
the crater and this is accompanied by a direct combus 
tion of the carbon at the crater’s surface, with seti- 
rhythmical rapid alternate heating and cooling. The 
paper is worthy of study, as showing how a subtle and 
apparently complex phenomenon may be explained 
and elucidated by systematic research. 

In Manila the central station plant is near the center 
of the city. The Pasig River, which runs through 
the city. divides the old from the new town, and the 
current is carried across the river by three bridges on 
steel poles, the lines being tapped to supply lights to 
each bridge. There are 450 steel and 1,400 wooden 
poles, and the lines are carried in oil-filled porcelain in- 
sulators, The Manila Electrie Light Company hasa 
contract to light the streets for 20 years, 16 of whieh 
are still to ran. General Otis has taken over the re- 
sponsibilities of the contract, says Industries and Iron, 
of London, and is paying the eleetric-lighting bills for 
the streets. The original contract provided for 140 
2,000 candle power are lamps and 1,000 20 candle power 
series incandescent lamps at $60,250 a year. The ares are 
50-volt lamps, 20 in series, on a 1,000-volt cireuit. The 
number of street lights has greatly increased. On wide 
streets the steel poles are in the middle, and it is pro- 
vided that the lights should be switched in 20 minutes 
after sunset and off 20 minutes before sunrise. There 
are about 6,000 incandescent 16 candle power lamps, 
running on 100-volt alternating current circuits. The 
charge is $1.50 (Mexican) a month for a 16 candle power 
lamp, burning half the night, and $2 for an all-night 
lamp. The central station is equipped with six com- 
pound condensing engines of 300 horse power each, 10 
alternating current generators of 2,00 volts, of 60 kilo- 
watts capacity each, and four 65-light 2,000 candle 
power are dynamos, running at 8,250 volts each. The 
capacity of the station is 12,000 incandescent lamps and 
260 arc lamps. 
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NAVIES OF THE WORLD. 
Vil. JAPAN 

At such a time as the present, when Japan is taking 
the momentous steps which will constitute her one of 
the great family of nations, it would be unpardonable, 
in a series of articles on the navies of the world, to omit 
from the list the Japanese navy—the youngest and, in 
proportion to its numbers, perhaps, one of the most 
formidable of them all. Starting under the impulse of 
the famous victory of the Yalu, and carefully observing 
its tactical and technical lessons, this young giant of 
the Pacific has built up in less than half a decade a 
navy which is to be reckoned as of the first class in 
every point but that of numbers. As will be seen from 
the table herewith, the navy contains five first-class 
battleships with an average displacement of close to 
14,000 tons and an average speed of over 184¢ knots. 
Every one of these vessels has been launched since 

1896, carries the latest high power guns, 

and is protected with either Harveyized 

or Krupp steel. ‘To these must be added 

the “ Chin-Yen,” a second-class battle- 

ship, a little larger than our “* Texas,” 
been thoroughly overhauled 


which has 


by the Japanese since she was captured 
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ships and won a practi¢al victory. On the other hand, 
although the Chinese battleships “Ting Yuen” and 
**Chen Yuen ” were terribly cut to pieces in their un- 
armored portions and the crews decimated, the belt 
and the barbette armor around the main gun positions 
was practically intact. Moreover, shells from the 12- 
inch guns of these ships had wrought terrible havoc on 
the Japanese unarmored vessels, Admiral Ito's flag- 
ship being put out of action, with the loss of 90 officers 
and men killed and wounded, by a single 12-ineb shell 
that came aboard between decks. 

Among the first orders placed after the war was one 
for two first-class battleships, the ‘ Yashima” and 
**Fuji.”. The former was built at Elswick, the latter 
on the Thames, and both have been turned over to the 
government. In size these two ships are about 2,000 
tons stnaller than the “ Royal Sovereign” class of the 
British navy; but they are a knot and a half faster 








in the Chinese war. Next in importance 
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“Shikishima,” now building at the Thames Iron 
Works, and her mate (not yet named), which is under 
construction at Elswick (Armstrongs). They are im- 
proved “ Fujis,” the weaker points in the earlier ves- 
sels being strengthened in accordance with general 
drift of battleship construction. Thus the belt is made 
continuous from bow to stern; the deck is increased in 
thickness from 24 to from 3 to 5 inches; the armament 
is increased by raising the strength of the rapid-fire 
battery from ten to fourteen 6-inch rapid-fire guns, and 
substituting twenty 12-pounders for the twenty 3- 
pounders on the “ Fuji.” The six 6-inch guns on the 
main deck are also placed in 6-inch casemates. The 
normal coal supply is to be 700 tons, the complement 
741, and the displacement 14,850 tons. 

The latest battleship to be laid down is an improve- 
ment over the “ Shikishima,” and is very similar to 
the *‘ Formidable” class now building for the British 

navy. With a displacement of 15,200 tons 
the *‘ Asahi” is the largest warship in the 
world. Her armor is more complete than 
that of the “Shikishima,” the 9-inch 
main belt extending from end to end at 
the waterline and up to the berth deck 
amidships. Two of the fourteen 6-inch 














guns that are on the main deck on the 
‘“ Shikishima” are placed on the gun deck 





are the five powerfal armored cruisers —— 


which are completed and building in 
British and French yards. They are larger 
our “ Brooklyn,” more powerfully 
armed, the 


Next in the order of importance are eight 


than 
and of about same speed. 
protected cruisers of about 4,400 tons dis- 
placement and an average speed of 21 
knots. Four of these have been built in 
Awerican and British yards and have 


23 to 244 knots, 


shown speeds of from 
being, indeed, the fastest ships of their The 





* Chitose’ and * 
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Protected Cruiser ‘“‘Takasago.” Class of Four Ships. 


The * Takasago ” and mate: Displacement, 4,300 tons. Speed, 24 knots. 
Kasagi Speed, 237 and 22 5 knots 


": Displacement, 4,700 tons. 


—\- 





in the “ Asahi,” which thus has a battery 
of ten 6-inch long-caliber rifles protected 
by 6 inches of Harvey steel. The four 
6-inch guns on the main deck are placed 
in 6-inch casemates. The speed with 
15,000 horse power will be about 19 knots, 
The battleship ‘‘Chin Yen” is the former 
Chinese ‘*Chen Yuen,” which acquitted 
itself so ereditably in the battle of the 
Yalu. She was built at Stettin, Germa- 
ny, in 1882. The following are her chief 








Itsukushima” and ** Hashidate.” 
** Matsushima.” 


Protected Cruisers 


Displacement, 4,277 tons 








Also with modifications, 





Displacement, 9,750 tons. 


Speed, 175 knots. 





Armored Cruiser ‘‘ Asama.” 


Class of Three Ships. 


Speed, 2 knots. Also two ships of about same displacement and less speed 


and lighter armament. 
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First-class Battleships 


Displacement, 15,220 tons Speed, 182 


class in the world. The balance of the navy, with the 
exception of some modern gunboats and smaller eruis 
ers, antedates the China Japan war of 1894-95, but is 
of fairly wodern construction. 


Japanese in 


the 


iminense 


learned by 
the 


rapid fire gun and the great powers of re- 


two most important lessons 


the war with China were 


value of the 
' 


4istance of the mode 


at the Yalu did not 


‘rn battleship. The Japanese fleet 


include a single battleship, all of 


the vessels being the cruiser type; but the arma 
ment of the tleet was chiefly made up of modern rapid- 
fire weapons, and while the unprotected nature of the 


vesseis rendered it unwise to risk an action at close 
quarters with the 
the 


rapid fire wuns at 


two battleships which constituted 
fleet, the 
a range of several thousand yards 


chief fighting element of the Chinese 


cut through the unarmored portions of the enemy's 








* Fuji” and * Yashima.” 


and 192 knots 


Displacement, 14,850 tons. 


First-class Battleships “ Shikishima” and mate. 


Speed, 185 tons. 
deck, 3 to 5 inches: gun positions, 14 and 6 inches. Armament, four 12-inch, fourteen 6-inch rapid-fire, 





Z ——E 
Fi Areered Dock 





Also, with modifications, the “ Asahi.” 
Armor: Main belt, 9 inches; upper belt, 6 inches; 


twenty 3-inch, eight 3-pounders, four 24¢-pounders. Torpedo Tubes, 5. Date, 1899. 
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and carry a larger coal supply. The Harveyized armor 
moreover is superior to the compound armor of the 
“Royal Sovereign,” and the Armstrong guns, though 
lighter, are of «a later pattern and of greater power. 
The waterline belt is 18 inches in thickness and the 
upper belt 4 inches. The barbettes of 14-inch armor 
carry each two 12-inch B. L. rifles, and the rapid-fire 
battery amidships consists of ten 6-inch rapid-fire guns 
disposed four in casemates of 6-inch steel on the gun 
deck and six behind 6-inch shields on the main deck. 
Twenty-four 3-pounders and 2%-pounders are dis- 
tributed on the gun deck, main deck, and in the tops. 
These ships are to-day among the fastest battleships 
afloat, the “ Fuji” having made 18°5 knots and the 
“ Yashima” 19°2 knots on her trial, rivaling the fast 
battleships of the Italian navy. 

The “ Fuji” and “ Yashima” were followed by the 


particulars : Displacement, 7,400 tons ; speed, 14 knots; 
belt armor, 14 inches ; gun positions, 12 inches ; deck, 3 
inches ; armament, four 12-inch old pattern Krupp 
guns and ten 5°9-inch rifles. 

The three armored cruisers building at the Arm- 
strongs are sister ships. The “ Asama,” of which we 
present an illustration, is completed and the “‘ Tokiha” 
and an unnamed vessel are under construction. The 
“ Asama” is an extremely powerful ship, either for 
offense or defense. Her armor protection weighs al- 
together over 2,000 tons. It comprises a continuous 
belt 7 inches thick amidships, sloping to 34 inches at 
the ends. An upper belt 5 inches thick reaches to the 
gun deck and on this deck are six 6-inch rapid-fire guns 
in 6 inch casemates, On the main deck are eight more 


6-inch tapid-fire guns, four in 6-inch casemates, and 
Forward on the same deck is an 


four behind shields, 
































JuLy 29, 1899. Scientific American. 
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Photograph by Symonds & Co. Photograph by Symonds & Co, 


3.—Protected Cruiser ‘‘Itsukushima.” Also ‘‘ Hashidate,” 4.- Protected Oruiser ‘‘ Takasajo.” Olass of Four Ships. 

Displacement, 4,277 tons. Speed, 17 knots. Normal Coal Supply, 400 tons. Are Displacement, 4,300 tons, Speed, % knots. Maximum Coal Supply, 1,000 tons. Armor: Deck, 
mor: Deck, 2 inches; main gup position, 12 inches. Armament, one 12°5-inch 3B, L. rifle, inches; shields, 4% inches. Armament, two inch rapid-firers, ten 47-inch rapid-firers, sixteen 5- 
= — rapid-fire guns, five 6-pounders, eleven egeunten, six machine guns. Tore pounders. Torpedo Tubes, 5. Complement, 400. Date, | 
pedo ubes. 


Complement, 40. Date, 18° 
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5.—Armored Deck Plated in; Side Framing Carried to Main Deck. 
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CONSTRUCTION OF THE PROTECTED CRUISER “CHITOSE” AT UNION IRON WORKS, SAN 
Nots.—The “ Chitose” and ‘* Kasagi,"’ the latter built at the Cramps’ yard, differ from the ‘“‘Takasajo" as follows: Displacement, 4,760 tons. Speed, “ Chitose,” 23°7; ** Kasagi," 225; and they carry 12-pounders 


in place of 3-pounders. 
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6.—Armored Deck in Frame. 
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¥rom Photograph by Symonds & Company, Portamouth, England, 7.—First-class Battleship ‘‘ Fuji.” Also ‘‘ Yashima.” 
Displacement, 13,320 tons. Speed, 182 knots. Normal Coal Supply, 1,100 tons. Armor: Main belt, 18 inches; upper belt, 6 inches; main gun positions, 14 inches; secondary battery, 6 inches; deck, ¥yy 
inches. Armament, four 12-inch B. L. rifles, ten 6-inch Red drete. twenty 8-pounders, four 244-pounders. Torpedo Tubes, 5 (4 submerged). Complement, 600. Date, 1596. 
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steel turret carving a pair of 8-inch rapid-firers, 
A peculiar 


8-ineh 
and another similar turret is mounted aft. 
feature on these vessels is that 6 inches of steel plating 
protects the bow torpedo discharge, the plating extend- 
ing 25 feet back from the This plating is shown 
by a darker shade in the engraving of this vessel. The 
below the water 
line. The 
trial speed under natural draught was 20°4 knots, and 
under forced draught 22°07 knots. The concentration 
of fire is two 8-ineh and four 6-inch forward or aft, and 
With 


their good protection, powerful batteries and high speed 


bow 
other four torpedo-discharges are 
The maximum coal supply is 1,450 tons. 


four 8-inch and seven 6-inch on either broadside. 


these vessels are comparable to anything in this class 
The two other armored cruisers of 
9,486 tons, building at 
of 9,850 tons and 20 


at present afloat. 
this class are the * Azuma,” 
Rochefort, and the * Yakumo,” 
knots, building at Stettin. The armament in each vessel 
is smaller by two 6-inch guns, otherwise they are sim- 
ilar to the * Asama.” The other armored cruisers are 
the “ Chiyoda,” of 2,450 tons and 17°5 knots, carrying 
ten 4°7-inch rapid-fire guns, bailt in 1889, and two ships 
built 20 the “ Hi-yei” and ‘* Kon-go,” of 
2,200 tons, now used as training ships. Each carries 
three 66-inch and six 5@-inch Krupp gans. 

Amoug the protected cruisers the most interesting 
vessels historically are the sister ships ‘*‘ Matsushima,” 
* Hashidate,” Itsukushima,” all of which were 
prominent at the Yalu. They are similar in all re- 
spects but two, the first-named carrying her 12°5-inch 
gun ina barbette aft of the secondary rapid-fire bat- 
tery and the other two earrying it forward, as shown 


ago, 


years 


and 


in the respective engravings of the ships. No vessels 


possessing the peculiarities of these vessels exist in any 
other navy, for although they earry no side armor and 
only a light protective deck, they mount a gun which 
is even to-day one of the most powerful in the world. 
it is protected by a barbette of 12-inch armor, and an 
armored tube leads from the barbette to the magazine 
The combination is nota 
happy one, for the unprotected condition of these ves- 


below the protective deck 


sels would prevent them from engaging the heavily ar- 
wored ships against which their 12°5-inech gans should 
properly As it was, the few 12-inch shells 
from the Chinese battleships that did land, wrought 
fearful execution, a single shell that entered the *‘Mat- 
sushima ” dismounting two of the guns in the 4°7-inch 
rapid-fire battery, and killing nearly hundred 
The rapid-fire battery on the ** Mat- 
sushima™ consists of twelve 4°7-inch rapid fire guns and 


be directed 


one 


officers and men 


on the sister ship of eleven of this caliber. The displace- 
ment of these vessels is 4.277 tons and the speed 170 
knots to 17 

The four sister ships of the “ Chitose” and “ Kasagi” 
have interest for 
fact that these two vessels were 


5 knots 


protected eruiser ciass especial 


Americans from the 
built in American yards, the former by the Union [ron 
Works, of San Francisco, and the latter by the Cramps, 
of Philadelphia 

* Takasago” and 
pleting at the Armstrongs. 

1897 and 


The two other ships of this class, the 
unnamed, are com 
The “ Chitose” and * Ka- 
1898, are of 4,760 tons dis- 
This latter 
in the case of the ‘* Chitose,” which made 
“7 knots on her trialtrip. The protective deck, 134 
i‘¢ inehes on slopes, is the sole 
armor protection to the hall 

the the 


? ames wy rT . : 
of construction. The armament in each ship consists 


another, as yet 


sagi.” launched in 
placement and 22 


was exceeded 


’ knots contract speed. 


imeches on flats and 
Two of our views show 


protective deck of *“ Chitose” in process 


‘of two 8-inch Armstrong rapid-fire guns, mounted one 
forward on the forecastle deck and one aft on the poop 
behind shields: ten 4°7-ineh rapid-fire guns in broadside 
on the main deck, and twelve 12 pounders, with two 6- 
pounders and two 2}¢-pounders. There are 5 torpedo 
tubes. 
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The Armstrong built ships are somewhat smaller 
(4,300 tons), and their contract speed is 24 knots, or 14¢ 


knots greater. They carry the same armament except 
that 3-pounders take the place of the 12-pounders. In 
speed these ships compare favorably with our ** Colam- 
bia” and “ Minneapolis,” while their battery is greatly 
superior, They would prove dangerous vessels in the 
work of commerce destroying. 

The other seven protected cruisers have an average 
displacement of 3,021 tons, and an average speed of 
186 knots. They carry modern rapid-fire batteries, 
and are serviceable, up-to-date ships ; but there is no- 
thing in their design that calls for special mention. 
The small cruisers and gunboats, of which there are 
fifteen, have an average displacement of 1,169 tons. 
With a few exceptions, they are modern vessels and 
quite up to the standard of vessels of other navies in 
the same class. 

The fate of the Spanish fleets in the late war has 
taught us that fine ships may be rendered ineffective 
by neglect, inefficiency, and disregard of the principles 
of strategy and tactics. Japan has a truly magnificent 
navy, second to none in fighting and sea-keeping 
qualities. Has she a naval administration, a trained 
personnel, and the requisite courage and staying power 
among her crew to match it? We think she has 
abundantly proved that she has, and there is every 
reason to believe that the tactical skill and steady 
courage and discipline which won the first pitched 
battle to occur between modern navies will prove to 
be abiding characteristics of the Japanese navy. 

a oo 
An Important Alr Brake Decision. 

An opinion, written by Judge Shipman, was handed 
down by the United States Circuit Court of Appeals 
July 18, affirming the decision of the Cireuit Court, 
Judge Wallace, in favor of the New York Air Brake 
Company. For the past two years there has been liti- 
gation between the Westinghouse Air Brake Company 
and the New York Air Brake Company over an alleged 
infringement of patents by the latter corporation. 

The Westinghouse Company contended that the de- 
vice owned by the New York Air Brake Company in- 
fringed claims 1, 3. 4, 5, and 6 of patent 538,001, which 
was granted in 1895 ; and also claims 3 and 5 of patent 
382,023, granted in May, 1888. 

The decision, written by Justice Shipman, is in part 
as follows: 

The Westinghouse patent of 1895 was an improve- 
ment upon the quick-aetion air brakes described in let- 
ters patent 360,070 and 376,837, which were issued to 
Mr. Westinghouse, and which have frequently been 
the subject of litigation in the Federal courts. The 
device of 376,837 has gone into universal use and has 
been the standard quick-action air brake upon long 
freight trains in this country. Westinghouse, in his 
attempt to create immediate service upon each car of 
a long train, enlarged the venting system so that when 
reduction of train pipe pressure had commenced by 
the turn of the engineer's valve, the triple valve under 
each car should also vent the train pipe of that ear. 
Each ear contained its own venting mechanism. West- 
inghouse also saved power by compelling the com- 
pressed air thus vented to pass into the brake cylinder 
instead of into the open air. 

In 1892 Mr. Westinghouse made a new invention, 
by means of which he vented the train pipe air into 
the brake cylinder by the use of a compound piston 
connected to the brake cylinder piston. A valve in a 
passageway leading directly from the train pipe to the 
brake cylinder controlled the discharge of air from the 
train pipe. The application for a patent on this later 
invention was filed in Mareh, 1892. Changes were 
made in the claims and the application lay in the office 
for about three years, but there was no suggestion that 
the invention had a broader scope than a new method 
of venting the air of the brake cylinder until after 
March 6, 1895, when the defendant’s counsel sent to the 
complainant’s counsel for their examination a state- 
ment and description of the new air brake machinery 
which the defendant proposed to adopt and by which 
the train pipe was vented into the atmosphere. There- 
upon, as it was deemed that the atmospheric pressure 
venting employed the compound piston method of 
venting into the brake cylinder which was contained 
in the pending application of March, 1892, six new 
claims were caused to be added to the application, 
which, by the use of general language, enlarged the 
claims so as to make them apply to the device when 
used in air brakes. This amendment was allowed, and 
the patent was issued accordingly. Claims 1 and 6 are 
the amended and claims 7 and 13 are the restricted 
claims. 

The contention on the part of the complainant is 
that the invention was actually of a broad and pri- 
mary character, and was “a train-pipe vent-valve di- 
rectly operated by a piston, which is the secondary 
part of a compound piston so organized that the open- 
ing of the vent-valve is dependent upon the manner or 
rate of movewent of the primary part of such com- 
pound piston.” The defendant is of the opinion that 
the mode by which the train pipe is vented to the 
brake cylinder constituted the scope of the invention. 
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It is manifest that the inventor meant to confine 
himself to the investigations which resulted in the ap- 
plication of 1892 to the system which he had previously 
perfected. It seems clear that the invention was merely 
an alteration in a pre-existing perfected system, and 
was not of a primary character. We are, therefore, of 
the opinion that the claims inserted by amendment in 
1896 must be limited to a piston attached to or moved 
by the brake cylinder piston for venting the train pipe 
into the brake cylinder. 

The defendant caused its new device, known as valve 
C, to be invented for the purpose of escaping from the 
Westinghouse system of venting exclusively into the 
brake cylinders. It vents into the atmosphere, and 
uses for that purpose a compound piston, which is a 
part of the triple valve piston, the action of which is 
not dependent upon the brake cylinder piston. It 
follows from the construction which we have given to 
the patent of 1896 that the defendant’s device known 
as valve C is not an infringement. 


s Curiosities of Our Calendar. 


‘“As we are at the beginning of a year,” says La 
Science pour Tous, “ there is still time to recall certain 
curiosities of the Gregorian calendar. |Thus, since 
the reform of the calendar by Pope Gregory XIII. 
in 1582, no century can begin with a Wednesday, a 
Friday, or 2 Sunday. Also the same calendar can be 
used every twenty years. January and October otf the 
same year always begin with the same day. So do 
April and July, also September and December. Febru- 
ary, March, and November also begin with the same 
day. New Year's Day and St. Sylvester's Day also fall 
on the same day, except of course in leap-years. Each 
day of the week has served as a day of rest somewhere ; 
Sunday among Christians, Monday with the Greeks, 
Tuesday with the Persians, Wednesday with the 
Assyrians, Thursday with the Egyptians, Friday with 
the Turks, and Saturday with the Jews. Finally, the 
error of the Gregorian calendar, compared with the 
actual course of the sun, does not exceed one day in 
four thousand years. As it is quite probable that 
neither you nor I shall ever verify this, we shall not 
risk very much by believing the statement.” 

= 8 
Origin and Significance of Spines. 

Charles E. Brookes has endeavored to arrive at 
general conclusions relating to the origin and signifi- 
eance of spinosity from the study of plants and ani- 
mals. He considers that spines, whether prickles, 
thorns, or horns, represent a stage of evolution, a de- 
gree of differentiation in the organism, a ratio of its 
adaptability to the environment, a result of. selective 
forces, and a measure of vital power. The spines of 
plants are referable to two main categories. The first 
is the restraint of the environment causing the sup- 
pression of structures ; thus, in desert or arid regions 
leaves and branches may be suppressed to form spines. 
The other category is intrinsic suppression of struc- 
tures and functions; this includes those prickles of 
brambles and climbing plants that are not produced 
by suppression of stipules, leaves, ete. Spinosity is a 
limit to variation, since organs of various kinds are 
changed into spines, bnt spines are never changed into 
other organs.—American Journal of Science, through 
Botanical Gazette, 27, 147. 

+ Om 
Poisoning from Artichokes, 

M. Roger has reported to the Société de Biologie a 
small epidemic of gastro-enteritis which oceurred in 
his practice recently, which he was able to trace 
directly to the ingestion, by those attacked, of pre- 
served or canned artichokes. Examining the contents 
of one of the boxes, the vegetable was found to be of a 
handsome, almost natural green color, which at first 
gave him the idea that he had to deal with the effects 
of a copper salt. Chemical analysis, however, revealed 
not a trace of that metal. He then submitted the ma- 
terial to an examination by bacteriological methods, 
and was able to isolate a coli-bacillus and a micrococ- 
eus. The latter, on pure cultivation, was found to 
have the property, when cultivated on slices of arti- 
choke, of communicating to the latter an intense green 
color. The micrococcus is pathogenic to the rabbit. 

auncintiipetiiedtiaiinsdiamaaae 
Japanese Railway Bridges, 

The last of the eighteen steel bridges built for the 
Chinese Railway, by the Phenixville Bridge Works, 
have been completed and accepted. These bridges 
were built within ten weeks after the work was begun, 
and all but three are on their way to Vladivostock, 
their destination. A St. Petersburg engineer, who 
has superintended their construction, states that he 
does not believe there is a concern in Europe where 
the work could have been done so quickly. 
=>+or+o - 














THE Hamburg- American line is continuing its experi- 
ment with carrier pigeons for the purpose of convey- 
ing news from the vessels at sea either to New York 
or Hamburg. The “ Augusta Victoria” recently set 
several pigeons free during a voyage to New York; 
one of these homed from midocean, 1,500 miles to 
Hamburg, inside of two days. 
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The Volta Centenary. 

Information regarding the electrical exhibition at 
Como and the Volta Centenary is of rather mournful 
interest after the recent fire which destroyed the entire 
exhibition. The site chosen for the buildings was pic- 
turesque in the extreme, being located near the south- 
eastern corner of the beautiful lake, says a correspond- 
ent of the English Electrical Review, and was easy of 
access by rail or water. The exhibition building proper 
consisted of a crescent-shaped galley with facade, the 
extremities of the towers being constructed in imita- 
tion of the well known Voltaie pile. From the back of 
this construction opened three extensive galleries, the 
center one terminating in a circular building. Run- 
ning parallel with the face of the building, and inter 
secting the center of the circular gallery, were other 
galleries devoted to electrical exhibits. A very large 
part of the exhibit consisted of ingenious electrical 
domestic appliances. Our English contemporary says, 
‘*We were surprised to find that in nearly every in- 
stance an inspection proved these appliances to be of 
American manufacture.” This paper is of the opinion 
that as an electrical exhibition it was of little or no im- 
portance. At the southern end of the galleries was the 
exhibit of relics of Volta and Galvani, which we have 
already illustrated and which were unfortunately near- 
ly all destroyed by the fire. 





A TRANSCONTINENTAL AUTOMOBILE VEHICLE. 

Our engraving represents Mr. and Mrs. J.D. Davis 
starting on what will probably be the longest automo- 
bile trip on record, the goal being San Francisco. In 
this country we have not as yet had any very longruns, 
Cleveland to New York (708 miles) being, we believe, the 
longest on record. There is no more delightful way of 
seeing the country than to view it from the comforta- 
bly cushioned seats of an automobile vehicle, which is 
never tired, and knows neither hunger nor thirst. 
After the industry becomes better established, we 
would not be at all surprised if automobile trips from 
New York to Boston or New York to Lake George 
were of almost daily occurrence during the season when 
the roads are in good condition. 

With a strongly constructed touring ear made espe- 
cially for the purpose there would be no difficulty in 
making sixty to seventy miles a day over ordinary 
roads and probably few travelers would care about do- 
ing more than forty miles a day. At present carriages 
using some of the products of petroleum as fuel are 
the best adapted for touring purposes, but undoubt- 
edly, in time, along all important roads there will be 
charging stations, so that the electric vehicles will be 
on the same plane as those driven with the aid of gaso- 
line or benzine. 

We understand from press accounts that Mr. and 
Mrs. Davis are making satisfactory progress in their 
trip, notwithstanding a few mishaps which are apt to 
occur in running a vehicle of this kind. 

The start was made at about eleven 
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lost for injuries specified in the policy. Motormen 
and conductors who have been in the service of the 
company for two years will receivean increase of pay, 
and motormen and conductors who have been regu- 
larly in the company’s service for five years and over 
will receive their aniforms free of cost. 
0 

AN ITALIAN PRINCE BOUND FOR THE NORTH POLE. 

Prince Luigi of Savoy, Duke of Abruzzi and 
nephew of King Humbert, is about to attempt, as oth- 
ers have attempted before him, the pacific conquest of 
the North Pole. 

The prince is the third son of the late Amadeo, ex- 
King of Spain. He is a captain in the navy, has twice 
made the tour of the world, and will be remembered 





PRINCE LUIGI OF SAVOY. 


for his bold ascent of Mount Saint Elias, in Alaska. He 
is twenty-six years of age and does not, at first sight, 
appear to be blessed with the strongest of constitu- 
tions; but energy and decision are read in his juvenile 
countenance, 

The principal companions of the duke in his expedi- 
tion will be his aide de camp, Capt. Umberto Cagni, 
an officer who is as intelligent as he is courageous, and 
who accompanied him to Alaska; Dr. Cavalli, of the 
royal navy ; and Lieut. Count Quariai, a linguist, be- 
longing to an old Venetian family. Count Quarini, 
during the Cretan insurrection, distinguished himself 
by his bravery and coolness, and received the silver 
medal awarded for military valor. 

The Duke personally directed all the preparations 
for the expedition with scrupulous care. 

He took on board of his ship, the *‘ Stella Polare,” 





o'clock on Thursday morning, July 13, 
from the front of the New York Heral’ 
building, Thirty-fifth Street and Broad 
way, New York. Crowds witnessed the 
start and cheered the venturesome tour- 
ists as they began their long journey. 
and manufacturers of motor 
earriages united in giving Mr. and Mrs 
Davis an escort up Fifth Avenue as far 
as the Harlem River. The horseshoe 
which is suspended in front of the ear- 
riage indicate that the riders 
have not enmity toward horses, and it is 
hoped the omen of good luck will pre- 
vent horses from being frightened along 
the country roads of the 3,700-mile jour- 
The touring car used by Mr. 
Davis is of the well-known Duryea type 
which we have illustrated and described 
on a number of other occasions. 

The route of the Davis party is up the 
valley of the Hudson River to Albany, 
then along the banks of the Mohawk. 
passing through Utica, Syracuse and 
Rochester to Buffalo, then skirting the 
shore of Lake Erie to Toledo, and then 
finaily to Chicago. We believe that the 
route beyond this point has not been defi- 
nitely decided as yet. 
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MANY people are apt to consider that 
corporations are grasping and soulless. 
Of course, no one will deny that this is 
sometimes the case, but the Montreal 
Street Railway Company is certainly gen- 


erous. It has set apart $25,000 a year : 
for the benefit of its employes. They 
will be insured in an accident insurance ‘ 
company of good standing, and the pre- £ ve 


mium will be paid by the Street Railway 
Company. This insurance will amount 





to $1,000 in the event of an accident by 
any cause, one-half this amount for total 
disablement, and $5 per week for time 








THE START FOR THE 3,700-MILE TRIP ACROSS THE CONTINENT, 
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two} tried Italian sailors, four mountain guides, ten 
Norwegian sailors who have had experience in the 
Northern seas, and an Esquimo who knows how to 
drive dogs harnessed to sledges. At Archangel more 
than a hundred dogs will be embarked. The duke’s 
equipment will include fifteen hundred oak cases con- 
taining clothing, food, scientific material, two balloons 
constructed at Paris, and apparatus for the manufac- 
ture of hydrogen. 

The “Stella Polare,” which was fitted out at Chris- 
tiania, weighed anchor Monday, June 12. After touch- 
ing at Franz Josef’s Land, the duke intends te 
proceed by easy stages, marking his route by stations 
that will show his progress and assure his retreat in case 
of necessity. The duration of his exploration will be 
about three years. 

For the above particulars and the engraving, we are 
indebted to L’Illustration. 

. —- or —— 
The Coloring Matter of Blue Coral, 

Prof. Liversidge has made a series of experiments on 
the blue pigment of Heliopora cerulea on material ob 
tained by the Funafuti Expedition. His results are 
interesting, although they do not, unfortunately, 
throw much light upou the nature or relations of 
this very curious pigment. He finds that “dead” 
coral after treatment with hydrochloric acid yields 
a black pigment which dissolves in formic, acetic, and 
lactic acids to form a bright blue solution. The 
pigment is slightly solubie in absolute alcohol, but 
quite insoluble in ether. The residue after ignition is 
bulky, and contains much phosphoric acid, iron, lime, 
and magnesia, Curiously enough Prof. Liversidge 
found that pieces of “live” coral, or coral which had 
been gathered while growing, although of a distinet 
slaty blue color, did not yield blue solutions, but merely 
pale green ones. The pigment itself was also of a pale 
chlorophyll green tint. The paper concludes with a 
list of other blue or green coloring matters in animals. 
In connection with these we would draw the author's 
attention to the asserted occurrence of the mineral 
vivianite in the skeleton of Belone and some other 
forms.— Natural Science. 

it 
The Wyoming Exploring Party. 

The expedition to the fossil fields of Wyoming left 
Omaha on July 18. It numbered three hundred scien- 
tifie gentlemen representing nearly every university 
and college in the United States. The Union Pacific 
Railroad Company pays all the expenses of the trip, 
and it is hoped that the expedition will result in de- 
veloping the possibilities of this great region which is 
so rich in fossils of the Dinosaur period. After reach- 
ing Laramie the party will go directly into the fossil 
fields. They will be organized into messes of ten men, 
each group being provided with two wagons for riding 
and another wagon for carrying tents, provisions and 
other supplies. A dark room and com- 
plete photographic outfit will be pro- 
vided, Prof. Wilbur C. Knight, of the 
University of Wyoming, will have charge 
of the party. It will take one course to 
the Grand Canon of the Platte and will 
return by another course, giving an op- 
portunity for viewing some of the finest 
scenery in the West and also giving a 
chance to collect great quantities of ver- 
tebrate fossils. 


” 





—— 0 >-e- —_—__ — 
Antique Safety Pins. 

The Metropolitan Museum of Art has 
some interesting examples of antique 
safety pins, although they were 
ealled by that name. The 
fibula is reaily a safety pin, and is con- 
structed on the same principle, consist- 
ing of a pin with a coiled spring to keep 


not 
antique 


the point pressed against the sheath to 
insure a safe fastening and to prevent in- 
jury from being stabbed by the point. 
The wanner of using the pin may be 
seen by reference to many antique sta- 
tues, notably the Apollo Belvidere. These 
fibule vary from two to seven 
Somé have a guard to 


bronze 
inches in length. 
protect the point of the pin; others sim- 
ply have a catch of bent wire. The backs 
of the fibule areof all shapes. In 
eases the wire is twisted inte odd forms, 
but usually the back is broadened out 
so as to adwit of ornamentation. Some 
of the large ones have their backs hol- 
lowed, making a mere shell of bronze, on 
the outer surface of which are cut wavy 
lines and zigzag decorations. The group 
of buckles are also very interesting and 
Several 


some 


resemble the ones in use to-day. 
| of them were illustrated in a recent 
| ber of The New York Sun. In beauty 
of design the ancient buckles were 
more than the equal of anything of the 
kind which is being made at the present 
time. 


num- 
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The Pest in Florida, 


The hyacinth pest in 


Hyacinth 
Florida is of alarming propor- 
tions, especially on the St. John’s River, and its tribu- 
taries. For several have strenuously 
battled against the plague of the hyacinth plant which 
hindering not only com- 


years residents 
has invaded their waterways, 
merece, bat various industries and inflicting severe pe- 
At last the plague has reached 
the War Department investi- 
matter and bills were introduced into Con- 
of remedying the difficulty. The 
recently had an interesting article 
Choked with Hya- 


euniary loss on many. 


so serious a stage that 
gated the 
gress with a view 
Windsor Magazine 


on the subject entitled, “A River 


cinths,” written by Walter Akroydd, from which we 
obtain our information. The particular species of bya- 
einth which chokes the St. John’s River thrives only 
in water or in places where the soil is very marshy. 


As a rule it simply floats upon the surface of the water 


without attachment whatever of its roots to the 
and under these 
uriantly. The flower 


which charac 


any 
conditions it flourishes more lux- 
of 


bloom of 


soil, 
the 

the 

hyacinth, 


is not 


pretty bell-shape 


terizes the flower which we 


ame of nor is the 
The 
blue or violet, 


the 


ordinarily know by the n 
of 
of either 
expanse of flowers upon 
striking piet 
a bunch of stems frequently averag- 
height. The roots also 
three feet, and 


range color so varied flowers are invariably 
In the springtime the 
surface of the water 


- the 


a light 
vast 
presents a very ure leaves grow to 
considerable 
ing from 


grow, 


Size, 


one to two teet in 


in many cases, to a length of 


exceptional cases, even longer 


A pond at Ed 
Palatka, was first infested with the hyacinth plant. 


miles above the town of 
In 
1890 the sheet of water was cleaned out and the plants 
the They 
luxuriantiv aod travelers aud tourists were much struck 
by the sight, i ignorant of their multi 
plying propensities to 


rewater, four 


were thrown in river immediately grew 


pretty and beit 


, they carried away specimens 


row in the rivers near their homes. In four years the 
fishermen began to be alarmed at the hyacinth which 
entangled their nets, steamers also found that their 


progress was retarded by huge clumps of the hyacinth. 
The evil has grown until at the 
»bn’s River for 
banks on either side of 


present time the hya 


cinth invest the St. J: a distance of over 
200 miles, the 
fringed with a border of plants from 25 to 200 feet in 
width. The stream is so sluggish that the hyacinth is 
able to hold its own and multiply rapidly. At places 
the entire river is covered with a dense mat of plants 
there is expanse of flowers a wile wide 
it Small boats with 
st impossible to make any 


the water being 


so that a vast 


during the i when blooms. 


propellers find it alm 


peri 
screw 
headway, as the plants become entangled in the screws. 


Seientific American. 


Side-wheel paddle steamers fare better, but the plants 
are apt to collect in the paddle box. making an impene- 
trable blanket, so that the steamers are entirely block- 


ed and cannot move in either direction. Steamers 
with low-pressure engines have their injection pipes 
blocked by the plants. Pieces of wood and other dé- 
bris are often concealed by plants. The timber indus- 
try has been brought almost toa standstill by the 
hyacinths, and tk» loss to fishermen is most severe. In 
addition the towns along the river are menaced by an- 
other evil which is even more serious. When heavy 
rainfalls or floods oceur, small drifting islands of hya- 
cinths are carried along by them until they strike a 
bridge ; here they clog and form adam. The pressure 
of water is very great, and if the barrier does not suc- 
cumb, the surrounding country is flooded. In 1894, 
65 feet of trestle work that spanned the river at Rice 
Creek was carried away. At another bridge wen had 
to be specially employed to push the plants through 
the space under the piers. 

Various schemes have been devised for exterminat- 
ing the plants, but it is not believed that they can 
be permanently banished, although it is thought that 
they can be kept under control. The War Depart- 
ment recommends the construction of a light draft 
stern-wheel steamer, having a double bow or outrig- 
ger, which, on being forced into a mass of plants, will 
cause them to gather toward the middle of the boat, 
where the inclined earrier will pick them up and de- 
posit them in front of rollers driven by machinery. 
These rollers in turn will foree the water from them, 
thus greatly reducing their bulk. The crushed material 
would then be thrown into barges and would be taken 
where no damage could be done. The process would 
be very expensive and a steamer would have to be con- 
stantly employed. It is believed that the plant cannot 
be entirely extirpated. Other suggestions have been 
the use of which will cateh the plants tra- 
veling with the current and bring them to a stand- 
still. ‘They can then be taken out and destroyed. So 
far, however, none of the schemes have been carried 
into effect. This isa splendid example of the trouble 
which comes from destroying nature’s balance and the 
whole difficulty could have been prevented if the weeds 
had not been thoughtlessly taken from the pond in 
which they were and thrown into the river. 

One of the things with which our Department of 
Agriculture charges itself is the determination of ques- 
tions of this kind. Any citizen can obtain expert in- 
formation in matters of this kind by writing to the De- 
partment, and if their advice was more often sought 
and accepted vast sums would be saved. Now, however, 
when it is too late, the inhabitants have invoked the 
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aid of the Division of Vegetable Physiology and Patho- 
logy of the Department of Agriculture, and Mr. Webber 
has been detailed to investigate the matter. After a 
prolonged and careful search, Mr. Webber has dis- 
covered a disease which he considers would do wide- 
spread damage among the hyacinth plants. This is a 
parasite fungus which attacks the leaves in spots and 
in time completely kills it. It is hoped that considerable 
quantities of this fungus may be obtained for intro- 
duction among the hyacinths. If it does not entirely 
kill off the plants it will, at any rate, keep their growth 
in check. 

On the Burlington and Missouri River Railroad, dis- 
earded locomotive flues are being utilized as fence 
posts. About half of the wooden fence posts are de- 
stroyed by fire, so that the new iron posts present 
great advantages. It is said that two workmen can 
turn out fifty posts per day. The total cost of the new 
posts is about 15 cents each, counting only labor and 
the value of the tubes for serap iron. 

ed 
The Current Supplement, 

The current SUPPLEMENT, No. 1230, has many arti- 
cles of sterling value. ‘‘Ineandescent Mantles” is an 
article by Vivian B. Lewes and gives exactly the kind 
of information which our readers are always desirous 
of knowing regarding incandescent mantles, ‘* Rules 
for Conducting Boiler Trials” gives the recommenda- 
tions of the American Society of Mechanical Engineers 
on this important question. ‘The Preservation of the 
Dune of Helgoland” describes an important engineer- 
ing work on the North Sea. ‘ Winged Carriers of Dis- 
”is a most interesting article by Eliza Priestley. 
‘The Wear of Modern Guns” illustrates the erosion 
caused by smokeless powders. ‘*‘ Magnetism ” is a lecture 
by Prof. J. A. Ewing. ‘“ Miscellaneous Notes and Re- 
ceipts” is published for the first time in this issue. 
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RECENTLY PATENTED INVENTIONS electrodes. Upon t 


art 


bie grid crystals of copper sulphate | swinging portion is hinged. 


The main portion is rab- 


edges of the opening. The lids are held in place by 
a lever, pushed under a hasp. 





placed so as completely to cover the upper side of 


Agricultural , 
the grid, 


Implements, <a . 
The current can then pase from the positive to 





HARROW.—Leonarp F. Fowxs, Rodd, lowa. The | the negative electrode by way of the interstices between 
present invention provides a simple riding attachment | ¢n¢ crystals. The negative electrode is, hence, in a clear 
for harrows to which any form of drag may be quickly | sojytion and out of contact with the crystals. 
applied. The beam has at ite forwerd end a depending 
portion fastened to tl lrag-bar, and on opposite sides of 
the beam side braces are arranged, which are secured at Rallway-Appliances, 
their forward ende to the rag-bar at pointe laterally to 
the point of connection of the bean ewith, converg TRAIN-SIGNALING DEVICE.—Wriuiam A. and 
ng thence to the beam. and sex | ot their rear enda to | Benzamen 8S. H. Hanns, Greenvilie,S8.C. The inven- 

vam. Ti “ with the drag. | tion provides a simple construction whereby a sound- 
ir, #0 that tl y play fre tween the beam and | *ignal can be given to the engineer by a slight reduction 
the side braces if pressure in the train-pipe without necessitating the use 

CANE-CARRIER AND FEEDE! a eh f a separate signal-pipe parallel with the brake-pipe, by 
Wass, Plaquen f The cane-carrier and feeder | P#¢t™g & signaling device in direct connection with the 
is designed to remove cane from care or other vehi. | &%@-pipe between the engineer's valve and the train- 
cles and to deliver it to carriers. The invention co line. This signaling device forms partof the train-pipe 
prises a supporting guide-frame along which the rake and permits the transmission of signals from any car by 
frame w fitted to slick T hee ide-fram anted |" Slight reduction of pressure in the train-pipe by the 
upon supports in such a manner that it may | sterally | CPeration of the conductor's discharge-valve, the reduc- 
moved to sccommodete the make to the width of the |“ being too slight to set the brakes. 
cane-piie and ewing m a vertical plane about one end, « CHOKE-VALVE FEED FOR LUBRICATORS. 
as to enable the rake-proper to be lifted, if need be, over | Wttsam G. Wetpon and Epwarp L. Eeorr, Cen- 
the cane in its reverse movement tralia, Dl. This attachment facilitates the feeding of oil 


} to the chest and locomotive cylinder when the engine 
is working steam, and when not working steam, or when 





Electrical Apparatus. the automatic lubricator is out of order and fails to 
feed oil. Connected with a casing adapted for commn- 
CURRENT TRANSFORMER. ~ Sern K. Hompurey, | nication with a steam-chest and lubricator-pipe, is an 
Boston, Mase. This t is at r i device for | automatic reciprocating valve provided with an oil- | 
transforming a multiphase curr ‘tage to | passage adapted to permit the feed of oil in all posi- 
another and ai#o from an alterna to @ direct car- | fons of the valve, and having its recessed or cup-shaped 
rent without the employment of a rot transformer. | lower end accessible or expoged to the action of steam 
The device comprises a core consisting of i#k having | from the steam-cheat 
a series of openings thr hand over hich a number 
of primaries are reaved, arranged in sects placed opposit 
one anotber and connected, one set with the opposi Miscellaneous Inventions, 
set. The secondary winding consmte of a series of coils,| COMBINED STAND-PIPE AND FIRE-ESCAPE.— 
each havin nection with segr ‘8 of a stationary | Henry Vierree, Grand Island, Neb. In this combined 
commutator Au ary windings are extended across | stand-pipe and firr-escape, the stand-pipe is mounted 
the center of the disk and connected in paralicl with the 2 hanger arranged to roll on a track in front of | 
primaries 1 building, so that the stand-pipe may be placed m 
AUTOMATIC CIRCUTT-BRAKER Chances M.| &0y position with regard to the building. The stand- } 
CLARK. Brooklyn, New York city. 17 reult-be © t provided with rungs, forming a ladder on which 
has a spring-pressed rotar k port yin position to| pereons may ascend and descend | 
der the circuit t ) An elects agnet FRUIT GRADER, DIPPER, AND SPREADER 
circuit is arranged f n ove lof curre I Fenpinanp M. Starner, Silverton, Ore. The fruit | 
lock the disk againat tension of it* spring, a spring- | grader, dipper, and spreader comprises a grading cylin- 
pressed jatch w « p ected with the electro der which «# parates the fruit into desired sizes. The 
magnet to be a t thereby and © unlock the disk | separated fruit drops into a dipping cylinder of lye- 
upon an overload of « Ar romagnet for the | water, whence it is passed into a second tank containing 
latch, likewise in th it, movably holds the lateh in a) clear water, the object being to check the ekin of the 
locking position r mk, and permite the | fruit, so that it will dry more quickly, and also to clean 
spring of the latch 1 « the latter and anlock the | the fruit. After being dipped for the second time the fruit | 
disk upon the passing of an overload of current # passed to the drying trays, in such a manner that it is 
PRIMARY BATTERY Epwanp Baines, Brooklyn, | (ried in a single layer. 


New York city, T« 


a perforated 


the ordinary era altery the inven 


WINDOW-SASH 
| Penn. 


Erte M. Squire, Peckville, 


tor ack 
tor adds The window-sash has a main portion to which a 


plate or grid located between the 


|im ascending the hill, 


beted to receive the swinging portion, and the bottom 
rail of the swinging portion is formed of two parts 
fastened together, between which the glass is clamped. 
One section of the rail is rabbeted to form a ledge over- 
hanging the adjacent parts of the main portion of the 
sash. The vertical rails of the main portion are notched 
to receive the ends of the ledges. The swinging sections 
open without movement of the main parts of the sash, 
and when closed, form an absolutely air-tight con- 
nection. 


CORNER-SHIELD FOR WAGON-BOXES.—Danrev 
W. McCiaveury. Fox Lake, Wis. The object of the 
invention 1s to provide a simple device capable of attach- 
ment to any wagon-box and adapted to protect the faces 
and ends of the side boards, so that they will not be 
injured. The device consists of a shield formed with 
flanges and sides, the spaces between the sides being 
such that the shield may snugly fit the side faces of the 
wagon-box, so that when the shield 1s placed in position, 
the lower edge of the inner face of the shield may rest 
upon the bed of the wagon-box. 

STEAM-HEATER.—Freperick M. Rapke, Man- 
hattan, New York city. The heater comprises a novel 
arrangement of imoad-drum, steam-drum, stand-pipes, 
circulating-pipes, and feeder. Because of the arrange- 
ment of tubes in which steam is generated, the steam is 
forced directly into service when at its driest and hottest 
point. Owing to the small amount of fuel required and 
the use of a self-feeder, the heater requires less attention 
than similar devices, 

COMBINED CELLAR-CUPBOARD AND DUMB- 
WAITER.—Grorce W. Mentzer, Elgin, Ill. The 
combined cellar-copboard and dumb-waiter consists of a 
counterpoised cupboard raised and lowered by a rope and 
pulley, and adapted to be arranged in a room immediately 
above a cellar or dry pit. When in its lowermost posi- 
tion the top of the cupboard is flush with the floor. The 
device possesses the merit of being portable. No nails 
are The cupboard.dumb waiter, it 
is suid, takes the 1 lace of a refngerator. requires bat little 
room, and is so constructed that it can be very readily 


used in hanging 


| put into any house, 


SLEIGH-BRAKE Asner D. Potters, Melrose, 
Wis. The brake is designed to retard a sicigh when de 
scending a hill and to prevent the sleigh’s slipping back 
The device consists of a bifur- 
cated lever provided with a spur adapted to enter the 
ground in response to a pull from a link connected with 
a handle m reach of the driver’s hand. In backing the 
sleigh, the spur is automatically driven further into the 
ground, thus prevcpting the sleigh from slipping down an 
incline. 

BARREL-CLOSURE. 
Germany 


Franz Koéun, Ploen, Prussia, 
Barrels used in transporting fish are provided 
with large openings closed by covers during transit. The 


| present invention provides a cover of this kind, consist- 


ing of two hinged lids which cover the opening and 
which are furnished with hasps engaging the inner 


HUB FOR WHEELS OF VELOCIPEDES, ETC.-- 
Evetne Geraarne, Paris, France. On a spindle an 
adjusting bearing member is screw-threaded, which is 
provided with an engaging portion. A locking-device 
longitudinally movable with relation to the spindle has 
an engaging portion to co-operate with that of the bear- 
ing member. A spring maintains the locking device 
normally in engagement with the adjusting member, the 
spindle and locking member being prevented from rela- 
tive rotation. 

CASE FOR SACERDOTAL ARTICLES.—Josann 
J. Evester, New Riegel, Ohio. The case is adapted to 
contain m such a manner that each of them will be 








readily accessible, articles such as are required by clergy- 
men for sacerdotal use, These articles are used par- 
ticularly in. the visitation of the sick, The invention 
hence provides a convenient case constructed to contain 
within a comparatively small space all the articles re- 
quired by a priest for administering the extreme unction 
and for like purposes. 

BALL CHECK-VALVE. — James Essex, London, 
Ontario, Canada. The check valve comprises a body 
having a etraightway passage in one end of which is an 
inwardly-facing valve-seat. From an upwardly-extend- 
ing connected chamber a curved ball-raceway leads to 
the valve-seat. Within the chamber is a ball adapted to 
fit the valve-seat and to be forced up the raceway into 
the connected chamber to clear the raceway. The in- 
ventor states that the valve is trustworthy in operation, 
that it can be used with a brass, rabber, and even a 
giass ball. The chief merits claimed are cheapness of 
construction and efficiency of operation, 


PACKAGE-SEALING DEVICE.—Josepa T. Craw, 
Jersey City, N. J. The present invention seeks to pro- 
vide a simple device whereby the end flaps or wings of 
empty paper boxes or cartons, usually packed flat, may 
be quickly and securely sealed at one end. The device 
consists of a surface over which the portion of the box 
to be closed 1s passed. The surface has an opening 
adapted successively to receive the sealing-flaps of a 
box. The wails of the opening are arranged to direct 
the flaps to a closed position; and a cement is applied to 
the surface. Guides define the path in which the box is 
to be moved 


HAND-STAMP.—James Cooke, Omaha, Neb. The 
stamp consists of a handle on which is fitted a screw 
turned by a fixed nut. An impression disk is fixedly 
secured to the serew to move therewith. A second im- 
pression disk is mounted upon the first impression-disk 
and is movable independently. By means of a rubber 
or clastic sleeve, the impression portion of the stamp has 
a connection with the handle that is in a measure yield- 
ing, enabling the stamp to adapt itself to inequalities of 
the surface to be marked. 

GAME-APPARATUS.—Amsey N. Cosner and Gu- 
Bert L. Marruews, Newton, N. J. It is the purpose 





of this inventivn to provide an amusing game through 
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the medium of which a game of shooting matches may 
be played. A tilting chute is provided, adapted to hold 
a ball which is to be delivered upon a tray. A gun is 
provided for the tray, the charge of which gun is to be 
fired at the ball while it is traversing the board. 

WINDOW -CLEANER. — Lewis Cocurane and 
Feirprich THIELEMANN, Brooklyn, New York city. 
This device consists essentially of a tubular arm, which 
is slotted throughout the greater portion of its length 
and contains a slide provided with an arm passing 
through the slot and carrying outside the tube a device 
adapted to hold a sponge or rag by which the window- 
pane is cleaned. This slide is connected with the end of 
a spring band or bar which projects from the inner 
lower ends of the arm, where it may be engaged to move 
the slide up and down in the arm, The device can be 
used to clean the outside of a window from the inside of 
a room. 

CHRONOMETER-ESCAPEMENT. — Artuur V. 
Cuarpon, Rue de Bretagne 23, Paris, France. In de- 
tent-escapements as now used, the flank of the tooth of 
the escapement-wheel which drives the balance-wheel is 
straight and radially inclined. The result is that between 
the moments when the tooth meets and leaves the driv- 
ing stad, there is a sliding movement of the stud on the 
tooth, which results in bad driving. To obviate this, the 
inventor has devised an escapement-wheel of which the 
tooth has a curve formed so as to reduce friction at the 
part where it acts on the stud. 

BEVEL SQUARE.—Srencer F. Brown and CHARLES 
Beaucuéne, Lake Linden, Mich. This invention pro- 
vides a try and miter square, by means of which a miter 
may be delineated and a straight cut indicated at the top 
or bottom and at the side of an object, and marked 
with a single stroke of a marking-tool, Two square 
sections are rigidly joined together, oue of the sections 
having a slot in which portions of a miter-plate fit. 
The miter plate is mounted on a bolt fitted in the square, 
whereby movement of the miter-plate is permitted. 
Means are provided for locking the miter-plate on the 
square. 

TYPE-CASE.—Cuartes J. Borz, Sedalia, Mo. The 
type-case has a number of obliquely-arranged boxes 
adapted to hold type. When a box is full, a storage- 
box is slid in the frame of the type-case to receive the 
type from the full box. The etorage-box, after having 
been filled, is removed, and the empty box is ready 
to receive another charge. The manipulation of the 
apparatos is simple, its capacity urlimited owing to 
the use of storage-boxes, and type may be distributed 
with great ease and rapidity. 

CLAMP.—Wiiu1am H. Sueevey, 156 Fifth Avenue, 
Manhattan, New York city. It is the common practice to 
attach temporary blocks to mitered casings that are to be 
glued together, so as to give a bearing surface for the 
handscrews used to hold the parts together while being 
gined, It is the object of the present invention to 
correct the faults of this method. This end is attained 
by means of a miter-clamp, the frame of which has 
flanges projecting from one side and extending at an 
angle with each other ing with the angle of 
the miter-joint. One of the flanges is a skeleton-flange ; 
and in this skeleton.flange a block is moved toward 
and from the other flange by means of a cam. A 
friction-roller is journaled upon the sliding-block and is 
engaged by the eccentric. A projecting arm upon the 
block engages the opposite side of the cam to withdraw 
the block, 

SPOOLING DEVICE FOR SEWING-MACHINES.— 
Carotine C. M. Waener, Hamburg, Germany. By 
this attachment a separate spooling-device, such as is 
used in lace-making, is rendered unnecessary and the 
spooling is greatly accelerated by reason of the greater 
number of revolutions obtainable with the sewing-ma- 
chine. The attachment consists of a bobbin which is 
held in an adjustable sleeve driven by a friction-wheel 
engaging the hand-wheel of the machine. 

FIREPLACE.—Cassitvus B. Nay, Fairmont, W. Va. 
To provide a simple construction by which to prevent 
the escape of fire or smoke at the top or sides of the 
front, is the purpose of this invention. With this end 
in view, a fire-front is used comprising a front plate pro- 
vided with inwardly-projected side flanges and with 
benches projecting beyond the adjacent faces of the 
side flanges and adapted to receive the side linings of 
brick. 

APPARATUS FOR HANDLING COAL.—Wru14m 
H. Watt, Nanaimo, Canada. The apparatus comprises 
a frame or platform with sapniy and dumping tracks at 
intervals of which are openings. The platform has a 
series of chutes lying below the dumping-tracks. To 
transfer the coal-cars from the supply-track to the 
dumping-track, a carriage is used. Tilting gripping- 
dogs move the cars along the tracks and are operated by 
cylinders and pistons; and valves and operating means 
control the passage of pressure to the cylinders. The 
apparatus is designed for loading vessels and transfer- 
cars with coal. 


RUDDER-FRAME AND GEAR FOR SHIPs.— 
Frank 8. Cormier, Moncton, New Brunswick, Canada. 
This invention is designed for tempurary use on ships, and 
is attached to a vessel when the rudder has been broken 
away or injured. The temporary steering device com- 
prises a cage-like radder.frame to the front of which a 
strut-brace is hinged, having a forked forward end fit- 
ting on each side of the stern-post. A rudder is hinged 
to the rudder-frame ; and a series of guys hold the rud- 
der-frame and brace in place and turn the rudder. 














Designs, 


PAPER-BOX BLANK. — Epwarp E. Pinkerton, 
Sioux City, Iowa. The leading feature of the design 
consists of a center-piece, slotted sides, and ends having 
divided tongues. 

TELEPHONE-RECEIVER CAP.—Henry R. Coot, 
Urbana, Ohio. The design provides a novel arrange- 
ment of earpiece whereby it is said the holding of the 
telephone is rendered less fatiguing than usual, and the 
sound is improved. 


Nore.—Copies of any of these patents wil! be furn- 
ished by Munn & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this paper. 
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The charge for insertion wnder this head is One Dollar a 
line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in the follow- 
ing week's issve. 





Marine lron Works. Chicago. Catalogue free. 

For hoisting engines. J. 8. Mundy, Newark, N. J. 

“U. 8.” Metal Polish. Indianapolis. Samples free. 
Gasoline Brazing Forge, Turner Brass Works, Chicago. 


Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 
Handle « Spoke Mchy. Ober Lathe Co.,Chagrin Falls,O. 


Ferracute Machine Co., Bridgeton, N.J., U.8. A. Full 


line of Presses, Dies, and other Sheet Meta! Machinery. 


Inventions developed and perfected. Designing and 
machine work. Garvin Machine Co., 141 Varick St., N. Y. 


The celebrated * Hornsby-Akroyd" Patent Safety Oli 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foc t of East 138th Street, New York. 


The best book for electricians and beginners in elec- 
tricity is * Experimental Science,” by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, #1 Broadway, N. Y. 


t@ Send for new and compiete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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NEW BOOKS, ETC. 


ELECTROTYPING. A Practical Treatise 
on the Art of Electrotyping ro the 
Latest Well Known Methods. 

S. Partridge. Chicago: The tntand 

Printer Company. 1899. Pp. 149. 
16mo. Price $1 

The literature of electrotyping, though quite considera- 

ble, is not up to date, and for this reason electrotypers 

will undoubtedly warmly welcome Mr. Partridge's book. 

It is athoroughly scientific treastise on electrotyping 

as conducted in modern foundries, and the illustrations 

of the apparatus and machinery show that the latest 

methods are described. There is considerable field for a 

book of this kind at the present time, 


HINTS ON AMALGAMATION AND THE 
GENERAL CARE OF GOLD MILLS. 
By W. J. Adams. Chicago: Modern 
oe Publishing Company. 

Illustrated. Pp. 111. Price 
$1.50. 


CHIMNEY DESIGN AND TuHtory. A 
Book for Engineers and Architects. 
By William Wallace Christie. New 
York: D. Van Nostrand Company. 
1899. Pp. 164. 8vo. Price $3. 

The literature upon chimneys has been mostly scat- 
tered through periodical literature, so that a really com- 











HINTS TO CORRESPONDENTS. 


Names and Address must accompany al) letters 
or no attention will be paid thereto. This is for ow 
information and not for publication. 

References to former articles or answers should 
give date of paper and or number of question. 

inquiries not answe in reasonable time should 

2 repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to re reply to all either by letter 
or in this department. each must take his tarn 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
aouses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 


‘1 imerals sent for examination should be distinctly 
marked or labeled. 





(7700) H. Y. N. asks: Are buildings 
covered with iron or stee! roofs more or less liable to be 
struck by lightning? Are instances on record of build- 
ings so protected being struck? A. We suppose that 
an iron roof upon a building would render it more liabie 
to be struck by lightning. We have no instances to cite 
in support of our opinion, 


(7701) W. A. M. writes: 1. Suppose I 
compress air with an ordinary air pump direct into 
storage tank, maintaining a constant pressure of 80 
pounds, What power would that air generate if used at 
once in a cylinder 7 inches by 18 inches? A. About 50 
per cent of the power used in compressing air may be re- 
turned by immediate use of the compressed air. 2. What 
would be the minimum sized tank that would insure 
full power for one stroke of cylinder piston ful) length ? 
A. The size of the tank is of little value, except as an 
equalizer for the strokes of the compressor piston, to 
catch condensed moisture and as storage for special uses. 
It may be from five to ten times the capacity of the com- 
pressor cylinder. 3. Would it be advisable to use a water 
jacketed air pump or air compressor, or would not the 
air heated by compression be more powerful when used 
at once, and less expensive to install the plant? A. For 
80 pounds pressure, the temperature of the air will rise 
from 60° to 433° Fah., which is too high for economy in 
operating the compressor. The high temperature will 
not conduce to the best conditions in the prees. 4, It is 
proposed to compress air with an ordinary air pump 244 
inches by 6 inches cylinder, running at 30 strokes per 
minate, into a tank 16 inches by 60inches. The aircom- 
pressed to 80 pounds would be used in the cylinder above 
mentioned, 7 inches by 18 inches, for one stroke only, one 
in every two minuees, Would this proposition be feasi- 
ble? And would the power exerted be quick or slow? 
For the full length of the stroke, 18 inches? A. Your 
compressor or air pump should be three times larger in 
capacity or run three times faster than stated, in order 
to fill the press every two minutes at 80 pounds pressure. 
Six and one-third volumes of free air is required to make 
one volume at 80 pounds pressure. The transfer of air 
power is quick, and your srrangement is feasible. 


(7702) P. C. T. asks: Can you give me 
a formula or formule for producing cold by the mixing 
of chemicals? A. There are many substances which 
produce a fall of temperature when they are dissolved. 
We give several formule, All parts are by weight. 
Re Fcc acne sce nnccecscenasacshnnnce 3 parts. 
Crystallized chloride of calcium .... 4 “ 
This will! freeze mercury. 


ee cakenks § + ~en29geeesien 7 Foe 
Nitrate of ammonia................. 1 “ 
Se CE na c:s cces es -engecgness Be: 
re eee ies 
Sulphate of soda. .............se005 a.” 
Woter.......... shéeece dese sr 
4. Sulphate of soda. Nisareeees ee 
Hydrochloric acid. naeee> cons ceoepen te, “ 


The nitrate of ammonia and water as above are the 
chemicals used by the makers of portable freezing ma- 
chines, In the liquefaction of nitrate of ammonia a 
large amount of the heat of the water becomes latent 
when the temperature falls to near zero Fah. The ma- 
chine may be simply a large pail or can with a cover, 
a smaller can sitting inside containing water or other 
material to be frozen or cooled. Water as cold as can 
be obtained is poured into the outer chamber and an 
equal quantity of nitrate of ammonia put into the water 
in the outer chamber in several portions with a small 
scoop 





hensive and up-to-date work upon the subject has 
long been needed. The author has performed his task 
admirably, and the tables, formulas, and illustrations 
are most excellent, We do not admire the abbreviation 
“illus.” for illustrations. There is no authority for it, 
but this ia, however, a detail. It is a substantial addi- 
tion to engineeriug literature, and the author has per- 
formed a signal service to the engineering profession in 
giving such valuable data in condensed form. 


ENERGY AND Hgat. By John Roger. 
New York: Spon & Chamberlain. 
1899. Pp. 36. 16mo. Price 50 cents. 
Sapeheuaad to the same, 25 cents. 





TO INVENTORS. 


An experience of fifty years, and the preparation 
of more than one hundred thousand applications 
for patents at homeand abroad, enable us to understand 
the law ws and practice on both continents, and to possess 
—— facilities for procuring patents everywhere 

nopsis of the patent laws of the United States and 
afiaen countries may be had on application, and per- 
~f contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business, 
Address MUNN & CO., office SCLENTIFIC AMERICAN, 
631Br oadway, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


JULY 18, 1899. 
AND BACH BEARING THAT DATE, 





[See note at end of list about cupies of these patents. } 





Acetophenonphenetidid, making, F. Valentiner.. 629,099 
629,241 


Addressing machine, A. Dick.......... ...ccecesees 
Adhesive compound, J. Evershed........... 
Adjusting washer, R. Jennes Seapraneencenan 
Alloy of aluminum, L. Mach... ...........+ 
panel wap. J. Wadsworth 
Back pedaling brake, C. A. Macy.......... 
Band cutter and feeder, D. Ward.......... 
Barber's or dentist's chair, H. R. Kuerste 
Barrel header, B. Holmes.......... 
—— see Medienl wastery 
ooter, L. W 

Bearing, car axle, nS 
Bearing, roller, 3 ini Faito 














629, 182 
. M1 
629,067 
629,286, 


Bed, folding. L. ¢ ir anon ever 

Bedstead, invalid, KE. C. Seribner cocceeree GEmato 
Bicycle brake, C. A, Wardi ip orenn 466 sbenacovedgnase 629,068 
Bicycle parcel oer, o a 5 peuanes pee meeee 629,111 


Bicycle speeder, W. KR. ¢ 
Billiard cue tip, J. eetoee.. igegbsaancréded 00 
Billiard cushion, D. Kavanagh 
Blower, C. H. Bicalky 
Bobbins in shuttles, machine for inserting, J. J. 








II 5. 0.05 on cicnccdenn cetecesoseuseveetocces 629,308 
Boiler, V. Karavodine.................«++ ougeocenme 628,084 
Boiler attachment, C. W. Somenae pebenreseeececenss 629,216 
Boiler tube cleaner, J. Keenan... ...........+.-++-0+ 080 


aoten. automatic alarm fort steam, A. M. Pren- 
Rollers, ‘Pipes, ‘ete., from ‘corrosion, means for 

protecting, H. S. Ross.............seceeceeeeceeee 629,082 
Bolt. See Door a 






















Hoe. 
Cigarette. box, ve M. Marcuse 
Cistern, W. J. 
Clevis, plow, 3. D.. Poole . 
Clothes pin, er. 
Conveying apparatus, se ‘j. 
Cooker, steam, Bali.. 

Cord or rope machines, @ 


Sl sn somite eeENR seent 
Corking machine A. Pindsto 
Corn sheller, C. N. Nie + ee adda 
Cornet shank, Horn & 
Couch and chair, combined. H. H. Pattee 
Se, RN tes EE sn vic chncee.aevandadsvarsactensde’ 
Counterbalance for tools, liquid, ©. W. _— 629,101 
Coupling. See Car coupling. Thili 





Crate, bieyele, H. G@. Streat............ 2. ceeeeesees 629,049 
Cream pasteurizing machine, W. J. Stewart....... 629,097 
Crusher. See Ore crusher. 

Cultivator, EB. CDUdTOM. ...... 6... c ccc ceeeneeeeeenenes 628.924 
Cultivator, J. C. Hastings », 162 
Curtain rod, J. Berbecker , 187 





Cushion. See Billiard cushion. Spring cushion. 
Cutter. See Band cuiter. Weed cutter. 

Cutter head, 8. J. Schimer. ...... 0.6... .00+«ceeesese 

Cycle driving mec hanism, A 1 yoo 629,177, oe ie 
Cycle steering mech , A. P. 2a,179 

























Damm, Gs Be, CGMP ico n00s spegereccscncsensences 028 
Dish washing means, W. I. Law..... . 620,082 
Distilling metals, etc., apparatus for, ©. Frotiets.. 629,008 
Door attachment, swinging, ve H. Whitaker * 629.283 
Door bolt, A. G. Bayles. . a 629,060 
Door check, C. F. Hanington. 7, 620,248 
Door check and spring, H. Bitn . 628,916 
Door check, liquid, C, O. Case. . . 29,001 
Door banger, F. A abemmnal Cee re ip" 429, 165 
Double action jack, E. oo TrOCOtBGM, «.o .050000cc0c0 629,020 
Dough for bread, wg w.s. &C. L. Corby.... 629,238 
Drawing instrument, A. Hols....... ......+.ceeee0s (29.078 
Dressing cane, telescoping. uD. 8. McIntyre........ 629,012 
Drying kiln, We MRGMOIET 260 cacrcosncnasonscceas 629,202 
Dye and NA same, cresol sulfur, H. R. Vidal, 629,221 
aay aay appliance, J. O. Osman. ..........-...+ 629,046 
Egg tester, H. L. Tower............+...0+5+ . ... 628,986 
Elastic fabric, woven, Green & Astill..........-++. (128,934 
Electric cire ults, means for tg my ©. sparking 

when making and wreaking. A Muller......... 629,201 
Electric heater, M. _ bomtbeeds acepog cosas 629,153 
Electric transformer, ha ww rer 628,967 
Electric wires, automatic carrier for, Schottle & 

Wy RIOR. np 0s can caccsuenduceo.n+s neenseces «an ceepes . 628,904 
Electrode. storage battery. C. W. Kennedy........ 629,200 
Electrolysis ap poretas. J.T. Morrow......-+. . 629,048 
Elevator gate, ¢ BORO. os coc csecgecescs G28 925 
moverets, apparatus. t aoe operating electric 

nals for, PO@GETSEN, .. «66 e-scceseeeeee .. 629,302 
Embroidering machine shuttie, J.J. Sonderegger 629,278 
Emulsions, separating, F. W. Arvine.............. 629,059 


Engine. See Carding engine. Rotary cylinder 
engine. Rotary engine. Steam engine. 

Engraving machine, H. M. Ruden...............++ 620,210 

Exhibiting or displaying appliance, Brown & Bur-_ 

mrdgince holder, C. Kantner.......... se 

Eyeglasses, BE. F. EIWO0d. .. .... 2... 0-05 cee ceeeenee 8, 930 






Fabric. See Elastic fabric. wees fabric. > 4 
Faucet, D. D. L. Farson. opesce GM 
Faucet or tap, G. DAS £55,.ds Wea pn seccanaith » G34 
Ee SR, We Gie Pls chvccccncdepaiadivecccvcsecs ve 628,980 
¥ence, wire, F. Canfield. . . G29,322 
Fiber lapping machine attac hment, w. T. Hur- 

MP, cvuncanhé than dauiembai~ebccentdohsansetie vac tes . 629,164 
Fiprous stock and making same, F. Hickman..... 629,077 
Filter, J. A. Maignen..... . G2a,8 






Filter. water, R. Barrie ~ 
Filtering device, C. O. Grube. ...... 6.66.0 cccceeee ‘ 


Filtering organ, J. A. Maignem.................055 629.319 
Fire escape, J. Delgado y oom. cognseds  csechaed’ GED 
Fire escape, C. Peel..... sencnen 629,205 


Firearm, breech loading. N. G. Whitmore........ 
Flask. See Sprinkling flask 
Floor cloth, apparatus for pummerrsacomia 
Gane, F. Wi Mic nace ex050 sano rncsiseyat’s 29280, 629,281 
Floor surfacin we hine, H. MeLo ughiin.. d 
Flue stopper, caceneteses 
Fly catcher, D. * Trowbridge. . 
Frost protector, J. H. Stevens..... 
Frying fish, rack for, M. Kk. Geer 
Furnace. See Roasting furnace. 
Steam superheating furnace. 
Furnace hot air pipe, I. Stearns. 
Fuse, time, O. Hartmann.. 
Gage. See Plow land wage. 
Game, W. A. Wissemann......... 6.2... .ccccesesene 
Garment supporter, G. McKnight 
Gas burner, acetyjene, G. & J. W. Bray............ 






Rotary 





Gas burner, incandescent, A. Bachme =... wseeees+ G2O2R5 
Gas generator, acetylene, Eldridge & Bium....... 628,920 
Gas generator, acetylene, R. A heclook et al... 620,282 
Gas jet igniting apparatus, A. Bachner............ 146 


Gate. See Elevator gate. Spout gate. 


GaBR, Bh. Be FEO cn can coc csnersesavecccdedies ... 29,05 

Gate, db. A. POPU .ccucsveveccsencececessocrcieccecsges 629,014 

Gate opening or closing device, evtuging, G. wi 
PEGSOOR, . x rcccanonupshocnenster medwensss 06 ... 629,200 


Generator. See Gas generator. 
Gold waste from — washings, trap for re- 


Govern, Ty Ca Peis incensed ch ase cdcecces 922 
Governor mec hanism, G. A. Brachhausen........ : 628.919 
Grinder, mower knife, G. i Fowler...... coe cenee G20,089 


ee, Fe. i. a ccctns_ actiheans oor0'ee0nsccnanin 620.209 
Guns, horizontal wedge breech closing mechan- 

ism for, C. Poblit ‘ 
Hair crimper, M. Fischinaier 
Hair, dyeing, J. C. ee 
Handle. See Tool handle 
Handle securing device, W. L. H. Pape 
Hanger. See Door hanger. Hat hanger. 
Harrow, W. Richards.................. 
Harrow, pulverizer, and crusher, combined, J 





Carpenter .......... 2418 
Harvester and shocker, corn, O. A. Woilf.. 428.118 
Hat fastener, W. Brewer......... ceeceees, GAH 
Hat hanger, C. Eaaton......... OM 
Hat pouncing machine, “W. H. Jackson. €20,190 
Hay press, W. H. Gray........... 629,080 
Heat insulating coverings, manufacture of, Bor- 

FOWS & LUMI, «020000006 s00s800 . 629,102 
Heater. See Electric heater. Water heater 
Heels, device for securing rands to, C. Bliss . a,148 
SE, Oe o Was, AN, 00 dines tabesvacchehelene «+++ G29,185 
Hinge, box couch, T. , Seely... socnienanetahmenamnl 629.131 
Hiteching an “le, W. 8. Ayres. be s<ocbseehenwestee tun . Ra 
Hog trap. J Ehmen.. st cdnbétbsegetsoael 629, 
Hook. See “Snap hook. 

Horse detacher, J. Orteig. ..............ceccneeeseees G2 966 
DUONG, Wid CME winters ane cccctncvccascondecues 629, 

Horseshoe, soft tread, J. C. ee. eceake @giee 629,295 
Hose leak stop, C. J. ports ee . 629.215 
Hub, vehicle wheel, C. C. Ballin. . . 629,229 


Huller. See Seed bul) & 
Humidifier, R. C. Ultbrich...... Supdaee ep cn den, GUE 


Hydraulic chair. F. Koeuigkramer.. S Ee . 629,007 
Hydrogen. apparatus for producing carbureted, 

Be Pe eis co vaseeesiiccacnrss ces 629,317 
Index, W. W. Simpson.............. * 620.264 
Ink well stand, E. Oldenbuseb...... 629,088 
Insect screen, A. C. Guliek............. 625,936 


Ironing device for smoothing edges of laundered 
shirt neckbands, H. A. Drummond..... - 629,006 
Jack. See double action jack. 
Joint. See Rail s Railway watt Lopes 
wan 





ee DF Re 628,913 
Boring and turning aati, G. W. Moreton........... 620.42 
Boring machine, H. J. Roberts....................6 628, 912 
peceie, non-refillable, G. W. Skanks ............... 629,307 
x. See Cigarette box. Jouresi box. Jug 
packing box. 
Box machine, honey, C. Mondeng............ ..... 167 
Brake. See Back pedaling wo Bicycle brake. 
Car brake. Wagon brake. 
Brush, rotary, P. K. Westergard -» 629,225 
Buckle. Wagner & Dailey... ~ 629,06 
Burial casket, E. O. Peoples.......... . 629,000 
Burner. See Gee burner. V 
Ey Bile a ME an ands or easices.céadeonvessoans . 628,905 
Button, collar, re A... cndencecetaceedh 629,159 
Button lathe, automatic, G. Griffin................ 628,981 
Button, separable, = Wee En 0d ccecctcevese désucee 629,085 
GO. Bie NIN wo nncdntnsignrsianse.croveceuss 629,115 
Camera, Eansteannel ic, H. Casler........ 629,068 
Can assembling and cooling device, Fulton & 
RR eee ee . 629,189 
Can filling machine, E. eotaenaee.. ies Sypwebare a rasan + A851 
. G24 


Capsule, J. Weyland. ee 
Car brake, street, W. F. Knell........ ......-.-- .. 629,198 
Car brakes, pump for wae W. F. Knell....... ( q 

COP COUPINE. We MOBO. 60000 --ceccescccccccscsccece 2 
Car coupling locking device, G P. Stewart....... 629,218 
Car dust guard, re af J. KE. La OE Dina atin 620,308 








Car seat, ball 8S. Johnaton........... 629,258 
Car wheel, automatically adjustable roller, J. J 

A. Miller.......... : 9.011 
Carbureter, i? Grau.... 629,248 





Card, Jacquard or dobby. Pol eeee 290308 
Carding engine, traveling flat, oe ‘Tayior, Sikuasce 629,052 
Carrier. See Bicycle parcel carrier. Cash carrier 
Carrier, J. M. Dodge 429,280 
Cartridge loading Dachine. J. H. Barlow.......... @20,120 
( page Sy machine, T. P. Fiynn........... 629,029 

Dress at =, 





Cash carrier, M. C. Swezey..............++.++ . 629,219 

Cash register and recorder. J. Pfeifer.. 628.961 

Caster, furniture, A. B. Diss..............6...6 ss. 29,188 
Catena for throwing - EEE Cc. F. Me- 

Cs i tinaitinandd sa vedceussenapsdenveeyercess . 629,004 

Cattle ceard. Me « MG occesavdpanceessesetepeness . 2.396 

ee SL ere ee 628,939 
Chair. See tiydraulic chair. Revolving and re- 
Ch Le ag chain imil H 
a 1 chain 1 pump. or similar apparatus, H. 

PM ba entecenscocerset} eeabetbatbare cave 629,107 
Check ae condactar ‘8 magnetic, J. Flinner... 628,02 
Check row wire, J. W. Parker. ....... 00... ...c000s 628.950 
Chimney stack TA, device, J. G. Thomas. . 629.019 
Chimne oy Son oF or ventilator, J. A. Hodel............ 629,253 
Churn, Dc ccoknkhvestpcevneeinenadinaeess 629,238 


Churn, H. G. Schatz........ 
Churn and butter warner, combined, W. B. Penn. 628.988 
Cigar lighter, A. C. Gruhike . 











Journal box, = iiaedveenes 629.051 
Journal box, ‘B. T aylor.. bvcee ie 629,18) 
Journal pienso, E. B. Brown... ...00+ «.s++++> G92) 
Jug packing box, J. L. Camale. -..........-.0000000s 629,235 
Key ring, G. W. Sheets................ .. 629,218 
Key socket, C. G. BRINE. Wiens ¢0ede dened: . 628,990 
Kiln. See Drying kiln. 

Knitting machine, cireular, F. Wilcomb...... 629,116 


Knitting machine latch opener attachment, 
Elliott & Miller 
Knob attachment, i. Ww. Daze... . +4 
amp, acetylene gas, G. W. yiey.. ESD PS Loe 
mp, acetylene gas, oan & West. 
amp, acetylene gas, M. Strakosch.. 
amp, acetylene gas generating, H. Stearns e 
amp, electric are. Hall & Burdick. 
amp, incandescent, A. Hi. ai Linen es ‘ 
Lamp. incandescent vapor, P. J. Fitzgeraid.. » 629.008 
i> lighting attachme nt, vapor, J. A. Yarton.. 429,227 
Lamp or burner, gas, A. Ye Heamgnene oe 
samp raising device, signa}, T. J. 
sam ps, manufacture of ee Ekewk. <3 eee i 
ast, hinged, N. W. june 629.184 
atch, W. B. Lott....... scdaniniatcasenitancticciedd ME 
athe, F.C. Huse.. wa . 620,256 
ead sucrate, making, ¢ ’ Kassner. bie awedt i 
eather splitting king, G. 5 J. Busfield... caveess G2V,0R2 
Aft safety gear, Halket & Kennedy....... 5 : 
sock. See Sash loc 













“k. 

eck lever. G. J. Riblet, Sr wd 429, 208 
aocomotion, electric, H. Van Hoevenbergh eon ee CRBS 
oom, A. SI esac va kants cas 629,311 
oom attachment, J. Begins. ................06++- 628,914 
oom, circular, J. & C. Herold.. chk whceebacns® 629.251 
oom harness mechaniem, W. w. Uhlinger.. -+ ++ 620,200 
subricating device, W. . Phillips. secee . 629,091 
subricator, "A Journal + eee 

subricator, J. F. Lewis...... basnes : nen 
Manger, feed, é: H. Main. ongebsdueanceneiepénnd 629,106 
oat See — nt. C : hal. 629 0x5 
easure, tailor’s luthenthal........... oe 

— -4 * 629, 139 


Measure, tape, H. SN Aas 
(Continued on page 78) 
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Mir ti f Measuring instrument, aoceateph, _ at dove. . a= AL, ‘6 o92 
WLevertisementis. Meat tree or hanger for meat, J. J. Fitzgera . 629,105 | = = 
| Mechanical movement, B. T. Brown ; 29,027 | = He io IGHT oO a M E RI A = 
| Medical battery and appendage, coin freed, = * -_ 
ORDINARY RATES | Wolinski , . , 629,022 = for wheelmen is that given by the far-famed = 
~— Mercury holder, E. D. Gilbeot RS iz M Pp = 
inside Pase such insertion. « 75 conse " Hine Metal working mes bine tool holder, ; ‘ arr |= mM A } A = 
Back Page. each insertion, « + $1. a lime | Metals, cell for the precipitation o uce. = 3 
—4 & ws of Advertisements, Special and | Mill. See Boring and turning mill = {s the nearest a) parcash 00 the oun as an artficial light. Fa s 
£ or some clas Adve ¢ oF Mining dredge, L. D. Sibley = steady, clear and white. Easy to c argo, easy per \ = 
H.aher are Morphin, making ethyl. F. J. von Mering = always dependable. Al! parts are an we A? 2 a ‘or = 
rhe above are charges per agate line—about eight | Mortising machine, lock, G. H. Heady = cleaning purposes. pe searchlight for A ee’ geet. = 
words per line notice shows the width of the ‘ine Motion, mechanism for producing reciprocating, = Strongly, durably, neat! -~ 4 t reflectors. ‘convex yn = 
and is set in este y De Pagravings may bead adver- Luitwieler & Wilkinson .& = —¥. A _— ae abt of lamp incbes. Burns 4 bours. = 
tisements at the same rate per agate line, by measure-| Music boxes, device for tripping vibrating ls hanger 0 tough steel. Uses Jar commercial = 
ment, as the letter press V ey tae A. | toneues of mechanical, A. Junod Pee f 50 | = ann aT any ki Send for free illustra catalog S.A. = 
received at Publication Office as early as Thursday | Musical instrument, A. C. Jaccard |= Factories and = 
morning to appear jo the fullowing week's issue Napkin holder, W. lL. Schryver al = EDWARD MILLER & co. Salesrooms, Meriden, Conn. = 
| Note disk rack, F. C. Kasik 3, = : = 
Ordnance, breech mechanism for breech loading, | = STORES: 28 & 30 West Broadway, New York. & Pear! St., Boston. = 
Foot power | 5. onmn & Buckban “° ae l= Manufacturers of ** Royal ’’ Bells and “* Evertit’’ Oil Lamps. z 

Ore crusher, Turman & ampton | _ 
Star + Screw... Organs, crescendo and diminuendo device for, F RE alae 
Ww He dgeland 628,537 


coe utting 


Garuti & Pompiii 


Packing, partition, H. J Mark. 

Pen, metaliic, F. J. W. Piseber 
Perambulator, reclining. C. B. Jones... 
B. Perforating and ipking machine, E. 5. 
Photographic washing apparatus, ( 

s Falls. 8. ¥ Piano pedal, auxiliary, I F Spurr, = 
seats Swe Piano, upright grand, H. W. Gray.. 


AMERICAN PATENTS. — AN 


eating and valuable table showing the 


9 and it-.inch Swing. 


dO Features 


Seneca Falis Mig. Company 
695 Water St 





INTER- G. H. Davis 
number of pateats | Piercing and eye letting machine, T : Wearden 
ch petitions P lame ut, making, T. J. O’Sullivan.. 

December | driver, A. C. Speer 
) SCIENTIFIC AMERICAN ScP-| P w holder, J. P. Morris 
1002. Price # cents. To be bad at | Pi See Clothes pin 
rom al! pewaedealers Pr 


PL EMENT, N 
thie office and 
SHAPERS. PLANERS DRILLS 
CATH a ES. MACHINE SHOP OUTFITS TOOLS 
. TOC PPLUES. CATAL a 
SEBASTIAN LATHE CO. 120 CULYERT ST. CINCINNAT I. 0. 
Foot 


— Piow, rotary disk 
SHEPARD LATHE CO 


Pipe plug, waste, J. H. Little 

Piaiting apparatus, C. L. Hurlbut 
Piate or slab material, P. Madiler 
r 
i 










low land gage. R. B. Fentem 








and TURRET I. A THES, Plan- Poison distributer, EK. Braun 
ower ers, Shapers, and ‘rill Presses Pole and shade roller hanger, combined, 8. D 
6 WwW. 2d st . Cincinnati, O Diits 
Potato masher, G. B. St. John 


ooD MACHINERY Press See Hay press. Tobacco press 
- Printing press gripper, A. Oimesdah| 
HIGH GRADE Ween NG Prin ting pre 38 soap motion, T ™M. North. 


Single Machines or Com- Printing press tympan, A. 8. Allen 


plete Equipments for Reynolds , 
- - ; » *rotector See Frost protector 
Any Class of Work. Pulp chip breaking machine, wood, A. O. Lom- 


Your ¢ respondence ts Solicited bard eM j 
Pump priming device, E. M. Coryel 
: lustrs tt < *rices « > 7 7 s 
[7 lustrate # . dl and Prices on Pump, rotary, W. E. Penn 
application 


Rack. See Note dish rack. Wagon rack. 
A J. A. FAY & co. , 


Radiator, steam or bot water, C. F. Walther 
10-30 John St CINCINNATI, OHIO 


WORK SHOPS 3. 


Rails, et< 
Cc. B. Vornow 
} Rails under moving trains, instrument for test- 
ing. P. H. Dudley 
Railway brake actuating apparatus, A. Kholod 





> | 
21 kowsky 

of Wood and Metal Workers, with- J} Railway. electric, Russell & Welchaus 
out steam power, equipped with Ratiway rail joint, T. Donahue F 

rc Railway switch, street, C. & A. Moran 

® nf 

BARNES’ FOOT POWER Railways, girder structure for suspension, A. 
MACHINERY - — __Rieppel 
allow lower “ » jobs. and give Reamer W. Radley 
greater profit on the work. Machines Reel See Cable reel 
wer nm tri f desired ttalog Free Refrigerator, K. Wilt 
wer aA Register. See Cash register 


w.F & JOHN BARNES CO 
1999 Ruey St, Rocnroro it 


Regulator. See Speed regulator. 

Revolving and reclining chair, F. Koenigkramer 
Ring. See Key ring 

Roasting furnace, L. T. Wright 


| Rocks, instrament for cutting grooves in cylin 
oan holes in, J. EK. Almon.. 
Ro See Curtain rod. 
‘ Re = cylinder engine, W. Lawrence........ 
: ! ab oat every known Tool for every | Rotary engine, W Andrews 
Descriptive cuts of each with | porary engine. J. L. Keil... . 
} a prices. Send 2 cents Rotary engine, W. A. Parker ae 


‘ Rotary furnace, Hurry & Seaman 
MONTGOMERY’ S TOOL CATALOGUE Rubber dam bolder, J. P. Carmichael 
for 108 510 pages with index at back. | Sand cap and axle cx liar, combined, 8. F. Weich 
A handy book for every machinist and | Sash fastener, W. H. Akens. 
foreman of workshop or factory. The | Sash lock, J. Biasius 
finest and most accurate j/lustrations. 


Sash lock, F. H. Knight 
Book is pocket size, @q x 444 inches, | Saw set, N. J. Campbell 
with rounded edges. A 


dress Scale, spring. §. Goodbaudy. 
MONTCOMERY & CO. | Sc. 


See Insect screen. Stamp mill! screen 
105 Falten Street. New York. 











Screw machine stock feeding mechanism, J 
Hartness 
oo s Seat See Car seat. 
seal 

HAVE THE LATEST IMPROVEMENTS Seed huller and separator, cotton, G. W. Soule 
No machine sbop can be thoroughly up-to-date unless | Sewer or drain pipe or conduit for waterways, W. 
it has the most «= Jefferys 
modern per- — Sewing beads to fabrics 
fected tools Domenget 
For instance, Sewing looped fabrics. trimming and raveling 
the attach ane for machines for, E. H. Brown.. 
ASHLEY PATENT NIPPLE HOLDERS [oy ine machine. Wee. iaikes 
ok ) or cutting « w left hand thre | 
Fe eed te mire a cher right or left hand, Chreads, | Sewing machine presser foot lifting imechanisi, 
" ~oy - -A - erric 
Gmality coat slerl” carefully tied Leong oF short nip. | Sering oachine shi, Pit: Hewitt 6 a 
ples cut with equal fa . Ashley Holde ~hd are soos oe _— os k. W. Bowden . . 
of light weight and compa "Teiies ee ee i © 
WALWORTH MFG. CO Boston, Mass. | anois drop, J. A. Kline 

Sheller. See Corn sheller 

Shoe stretcher, R. J. Reim 
Skinner Combination Lathe Chuck Shovel, poker, and tongs, combines. LS G. Cox 
Strong and true Best reversible onaline apreratus, electrical, C. EK. Kells, Jr 
jaws easily reverse: Made of | Sled. bob H. Mac loud 
ste ase hardened. No strain Sap book, BE. Watkins 
nthe screws. Upper section of | Sole edge blacking machine, Evans & Allard. 
jaw may be left off and chuck | Selee dge biacking machine, W. C. Evans et al 
wed for cutting stock Sole edge biacking machine. J. B. Kenison ‘ 
Greater capacity than any other | Spangie mixing machine. Groebli & Kursheedt. 
Can de fitted with inter- | SP4rk arrester, N. P. Stevens 
changeable jaws Speed regulator, G_ E. Lob 


Spike or nal), F. &. Morris : 
SKINNER CHUCK CO Spinning machinery flier, J. Good 
Church St.. New Britain, Conn 





Spring seat. Vehicle tilting 





. machine for, H. 





20 ‘Oliver St 


Spittoon, sterilizing, A. Guasco. 
pooling machine, C. K. Daniels 
Spout gate and mechanism for operating same, 


ACETY LENE APPARATUS | gorarins spoaraia, & it iia 


Spring cushion, A. C. McCord "629, -_ 
cetylene pumber of the SCIENT'FIC AMERICA. SUP- in . 
— MENT, describing. with full illustrations, the most tt Ramee ae ee Cees 
recent, simple or home made and commercial apparatus | gracker ewinging, J. A. Parkinson 
for generating acetylene on the large and smal) scale. | sranip mill screen M. R. Driscoll 
The gas as made for d used by the microscopist and | stand. See Ink well stand 
student; its use in the magic lantern. The new French | steam engine. KE. McConville 
table lamp making its own acetylene. Contained in | gream engine Wight & Wild 











SCIENT ‘ j < SUPPLE 
LENTIPE AMERICA UPPLEMENT. No. 1057. | stoam superheating furnace, F. L. Siocum 
Price 1) cents prepaid by mal For other numerous | stove. gas. ¥ Busch 

ee OT this subject we refer y a to page Ti al sch 










Stove, wood burning, W. H. James 

Sulky. F. P. Cheney 

Switch. See Railway switch 

Tap, barrel, G. R. Cheesman 

Taping device, BE. P. Hatch 

rawing hides or skins, Dolley & Crank 

lrelephone bolder, M. Wohigemuth 

Telephone system. R. J. Hewett. 

Tether, G. C. W. Magruder 

WERNER & rhill coupling, R. H. & W. A. McNair 
hill coupling, P. W. Morehead 

PFLEIDERER hill coupling, Wesley & Clark 


I 
T 
Saginaw. Mich. Buiid- a I} coupling. antirattling, H. M Rasley 
T 
! 


uppien t Catalogue, sent free to any 
& Co wl Broadway New York 


Kneading and Mixing Machines 

Over (210 in use Crver 2) varieties 

156 different industries 
Patented in all countries 


al! kinds of Chemi- himble. W. C. Robison 
Machinery. also at breshing machine chaff separator, J. Arras. Jr 
Cannetatt, London, Vienna, machinery for moulding, pressing, 
Berlin, Parise and Moscow and delivering, K. Stanley 
SS Hic? eat International Awards we eters pneumatic Beaven S peteatn. 


A Firm of English Merchants 


T 
I 
robaceo press, W. LL avies 
ro i handle F. Ducharme 
! * to their handles, means for securing, J 
with a Branch Counting House and a Machinery De- Hofbauer . 
artment in Buenos Ayres, Argentine, are willing to | | OP. continuous apinniug, J. Wallace 

present one or two good American Manufacturers | )0Tch. cymbal, campaign, G. A. Beidler 
Wishing to extend their business in that Repubiie 
Address with particulars T xn I 

i ruc exible car. G Stuebner 
WALSH, LOVETT & CO., Birmingham, England | truck: motor car. McGuire & Hubbard 
| Tubes apparatus for producing ribbed or corru 

gated, 8. Frank 
ronnel and constructing same, 

Knight & Lande 
Tunnel and constructing same, 
Nixon & Knight 
¢ holder, N. R. Streeter 
writing machine, H. Burg 
Umbrella repairing device, W. T. B. McDonald 
Umbrella stuff’, machine for examining, 

Eggemann 


PERFORATED METALS Valve devies: Fk. Hardin. 


“o : q Valve mechanism, automatic, RK. Sch) be x 
STATION F. CHIC AGO.uSsaA PP 


es. ete 





Trap. See Animaltrap. Hog trap. 


subaqueous 





(Continued on page 79) 


Oxygen and hydrogen, apparatus for produc ing. 


Lathes Automatic Packing for yielding rotary shafts, Se iama & Sos- 
Cross feed nowski ; 


Js 
Blodget 623.917 | each. For sale by Munn & Co. and all newsdealers. 


Pianos, attachment for automatically operating, 


pe. See Furnace bot air pipe. Sewer or drain 


w manure distributing device, J. F. Witthold @8&.9% 
Spalding & Robbins 629,137, 


Propeller, lateral motion reversible marine, A. 


apparatus for clamping and holding, 


. €29,.0 For sale by MUNN & Co., 1 B 


subaqueous. 








eoow| ROTARY PUMPS AND ENGINES 

Their Origin and Development.—An important series 0 | 
629,136 papers giving a historical resume of the rotary pump | 
62.041 | and engine from 1588 and iliustrated with clear draw- | 
629,007 | ings showing the construction of various forms of 
226,883 pempe and engines. 38 illustrations. Contained in 
629.076 | SUPPLEMENTS 1109, 1110, L181. Price 10 cents 












(28, 963 _— 
629, This b-ate Wind, Steam, or Hore Power 
We offer the WEMSTEK v6 “IN horse rE 
ey. 1 GAS ENGI 
629,268 for 8150, less 10 per cent discount for NE Built 
@a'963 on interchangesbie plan. Built of best ape 
my rod Made tp lots of 100 therefore we can make 
629.199 | Boxed for shipment. weight ~0n lbs Made 1 tor Gas 
25 or Gasoline. Also Horizontal Engines, 4to 30 b p 
a WEBSTER MFG. CO., 
629,196 | 35 1074 West 15th St., Chicago. 
629. 255 sc Eastern Beanch 38 D Dey Street. New York Cit 
629,085 ty Seuthern Agents: Boland & Gachwind Co., Ltd., 
029.156 | SF Se Peter and Lafayette Ste., New Orleans, pw Ceteane, Le. 
29, 158 . dite x 
628,920 | 26S > 
25 C} rc) 
- are GUARANTEED to 





GIVE SATISFACTION. 


Durable in Construe- 
tion and Easy and 


420.089 
429.087 











629,183 


Truscott 





Safe in Operation. 


t3 Send for Catalogue 
and investigate our claims. 


G20. TRUSCOTT BOAT MFG. CO.. St. Joseph. Mich., U.S. A 
*“WOLVERINE”’ 


629,271 





628,989 





620,225 


429,009 





STATIONARY AND MARINE. | 
The “ Wolverine ” is the only revers- 


629,063 





Wititams’ Soaps SOLD EVERYWHERE, BUT SENT 
BY MAIL IF YOUR DEALER DOES NOT SUPPLY YOU. 


Williams’ Shaving Stick, . . 25 cents. 


wil 
Round e 8 cents. 
GAS & GASOLINE ENGINES Six Round Cakes, rfp, Trisicake for ae. stamp. 
TheJ.B.WILLIAMSCO.,Glastonbury,Conn. 


LONDON: 64 GREAT RUSSELL ST.,W.C. SYDNEY: 161 CLARENCE ST. 


ving Soap, 10 cents. 
Tablet,. . 25 cents. 
Soap (Barbers’ 7” 











628,928 

= ible marine gas engine on the market. 
628.944 It isthe lightest engine for its power. 
20.211 Requires no licensed engineer. Ab- | — 








solutely safe. Manufactured by 
WOLVERINE MOTOR WORKS, 
12 Hu ron St., Grand Rapids, Mich 


629.314 
529,265 








pags 273 


e9,.u3' BALL BEARING AXLES AND RUB- 


ber Tires.—A paper read before the Carriage Builders’ 
National Convention, Philadelpbia, October, 1804, show- 
629.056 ing the advantage to be derived from the use of ball 
bearings and pneumatic tires in road vebicies. Con- 
620.03 tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
992. Price cents. To be had at this office and from 








EVERYBODY HAS SOMETHING TO MEND 


| Pl et ——|| MENDSALL 


Mends everything—china, glass, marble, 
wires no brush. Colorless, odorless, and will stand hot =. 
Sample bottle sent repaid on receipt of 2 

AGENTS wANT A 


agents can make big money. 


Ne. 8 S&. Howard Street, BALTIMORE, MD. 


bric-a-brac, ete. 


ED in every town and locality. Good 


Write us about your locality. 


GEM CHEMICAL CO. 








629,145 all newsdealers. 





THE ONLY PER 


For Bicycle 
Fire Departments, 


ter absolutely te 
dry gas. Manufact by 


The Frank E. Bundy 


629,161 











629.016 
292 49 Acetylene Acetylene 
28.968 Bicycle Lantern. 
629.005 Lamp. AMERICAN, April 15, 1899.) 
629.149 . oie 
MAKE AN ELECTRICAL 


(24.169 H¢ yW TC ) 
624.975 Furnace for Amateur’s Use.—The utilization of 110 voit 

electric circuits for small furnace work. By N. Monroe 
629.108 Hopkins. This valuable article is accompanied by de- 
29.252 tailed working drawings on a large scale, and the fur- 
628,918 nace can be meade by any amateur who is versed in the 

use of tools. This article is contained in SCIENTIFIC 
629.125 AMERICAN SUPPLEMENT, No. Sits Price cents’ | ~ 
madway, New York City. | THE 
ease or by any bookseller or niewadealer. 

127 —-- 


=* SAVE YOUR FUEL. 





a You will find our Gasoline 

(20.128 HOISTING ENGINES 

620,132 a great saving Over steam and | 

629,073 a perfect, economical boon | 

629.006 ay wood, Ca. od riced. | _ 

628.47 scarce an igh-p eg 

620.2 Both friction and geared | po aad 

9,071 hoist from 6 to 150 H. P. for | - Bt, quemene machines. 
629.081 

€29,004 } et machine fully guaran- 





Send for free Cat. 
629.195 and state size of engine anil ‘Weber Gas & Gaso- 
620.20 line Engine C @-, H2 8. W. Boulevard, Kansas City, Mo. 








629,110 now 
629.088 trating 
629.001 

629,242 the 





628.955 


The Light ts is Right. 


The BUNDY LAMPS 


— ie CAS LAMPS 


r nd. Headite ts. Eft- 
ficient, easily charged and operated. Wa- 


Elmira, N. Y., U. 8S. A. Ww 





“PALMER BROs., 


mines, quarries. docks, etc. | repeats automatically. Simple, accura 
cial counters to order. {8 Send for circular. 


pliers and pl rs, 
and 


FECT 
Physicians, 


Gives pure, 


Lamp Co., 





ow 


eight, 
(See illustrated editorial in SCIENTIFIC Acetylene Gas ( Loneting Lamp, 


for Poysicians and Surgeons. 


PALMER ew 
and Marine Gasoline En- 
nes and Launches, Motor 
, og En, ——" gine 
a - 
giuen, tend for for y7 
MIANUS, CONN. 


NEW BRISTOL COUNTER 





urate account of work done on print- 
rain tallies, weighing, measuring and 
Counts up to 1,000000 and 
e, durable. Spe- 


+ ROOT, Bristol. Conn.. U. 8. A. 





BICYCLE TIRE REPAIRING.— THE 
Sending of 81 


le Tube Tires.—A practical article ilias- 
he method of inserting patches and plugs with 

ugge ber with rubber band plugging 
use of re bands. 9 illustrations. Con- 


pun 
tained in SUPPLEMENT 1102. ice 10 cents. 
sale by Munn & _ 


Co. and all newsdealers. 





WEL 


Over 70 sizes and 
shallow wells in any 


Machines 


les. for drilling either deep or 


28.974 
629,004 
420,150 
629,191 
29,237 








ind of soll ur rock. Mounted 
on wheels or on sills. With engines or horse powers, 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 


WILLIAMS BROS., Ithaca, N. ¥. 
THE ““HOCCSON” 


| POCKET TIME STAMP 


3 Prints Year, iy, mig Day, Hour and Min- 
nte. ¢ Sorrectly tim 


629.152 
629,074 
629,124 
629.068 | 
629,163 

28 960) 
620.013 
628.952 
29,067 
629.172 
(29.174 . 


629.186 











ployés’ oy time and check | PENS, 
system, an absolute necessity in —_ 











A.W FABER 


Manufactory Established 1761. 


every act. opera-| LEAD PENCILS, COLORED PENCILS, SLATE 
tion or tr bman and Em-| PENCILS, WRITING SLATES. STEEL PENS, GOLD 
INKS, PENCIL CASES LN SILVER AND IN 
GOLD, STATIONERS’ RUBBER GOODS, RULERS, 


0 21) business. Air cushion base. ¢ COLORS AND ARTISTS’ MATERIALS 

629,987 without pounding. Complete qith - 

psn ond int ready for use. ym, eenapant oa) 78 Reade Street, - - - New York, N. Y. 
628 927 refune yled. 27 Tha een tie te ~ - Manufactory Established 1761. 

629,128 sina 

620.085 z 


29.312 

rrain order biank holder, automatic, N. H. Pratt 628.901 
; exible « 3. I 629.050 
~ . 628.4 


20,245 Anyone contemplating the building of a new home will find the 
129,133 
woos  BUilding Edition of the Scientific American 


@29.018 of peculiar and absorbing interest. This beautiful publication is 
629.233 issued monthly, and contains practical articles and suggestions 
629,168 on modern house building, teoother with a series of splendid 
lates, showing perspective views and floor ane of the most up- 

date modern —— L~ — ated cost, ete. A single issue of 
(28.909 this handsome periodical is often worth the year’s subscription 
620,249 ce to the intendi builder. Write to-day and send 25 cents for 
620,176 | a single copy. or for annual subscription 


(MUNN & CO., Publishers, 361 Broadway, New York. 
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The New System 

OF EDUCATION 
Steam 

Engineering 


ny Electrical, 
Civiland Mining Engineer- 
ing; Architecture; Draw- 
ing ; Surveyin istry ; 
Shorth aad: Book- keeping 
and English Branches 

TAUCHT BY MAIL. 

Students qualified 

to pass examinations, 

We have helped thousands to better positions 
and salaries. Send for free circulars, stating 
the subject in which you are interested. 
THE INTERNATIONAL CORRESPONDENCE SCHOOLS, 

Bex 942, Scranton, Pa. 


in Ue 


7 emnaeee 
mK ‘ 























: vote es vo Se atancencm 
Roper's New Engineer's Handy-Book 
for STEAM ENGINEERS and ELECTRICIANS. 
Thoroughly revised, rewritten and much enlarged by 
EDWIN K. KELLER, M.E., and CLAYTON W. PIKE, B.S., 
Ex-President of the Electrical Section of the Franklin 
Institute. Embracing all the recent improvements in 
tbe Steam Engine and giving full instructions for the 
CARE and MANAGEMENT of an ELECTRICAL PLANT. 
Nearly 900 pages, 525 illustrations, over 700 main sub- 
jects, 222 tables, and 645 questions most likely te be 
asked when under examination before being licensed as 

an engineer. 
Full oaths, mgt ed pe, poco ethan s syle $3.50. 


ishe 
1022 Market | he Miiiadelphia, Pa. 


‘“American-Hunnings”’ 
TELEPHONES. 


Transmitters, Magneto Bells and Tele- 
phone Switchboards. Over 200,000 of 
our telephores in successful operation. 
Used by War and Navy ee. In 
ordering state length of line, whether 
single line or metallic circuit and number of 
telephones to be used ononeline. {2 "Send 
for catalogue “S. A.” 

AMERICAN ELECTRIC TELEPHONE CO., 

173 South Canal St., Chicago, mM. 


Send for ¢ PN, 


Buy Telephones 


THAT ARE GOOD--NOT ** CHEAP THINGS.” 
The difference in cost is little. We guarantee 
our apperatus and guarantee our customers 
against loss by patent suits. Our guaran 
teeard instruments are both good. 
WESTERN TELEPHONE CONSTRUCTION CO 
250-254 South Clinton St.. Chicago. 
Largest Manufacturers of Telephones 

exclusively in the United States. 














JUST PUBLISHED. 


Mechanical Movements 


POWERS, DEVICES AND APPLIANCES. 
By GARDNER D. HISCOX, M. EB. 
Author of “Gas. Gasoline and Oi! Engines.” 


Large 8vo. 402 Pages. 1649 Iliustrations, 
with Descriptive Text. PRICE, $3.00. 


A dictionary of Mechanical Movements, Powers, De- 
vices, and Appliances, with 1649 illustrations and explan- 
atory text. is is a new work on illustrated mechanics, 
mechanical movements, devices, and appliances, cover- 
ing nearly the whole range of the practical and inven- 
tive field, for the use of Mechanics, Inventors, Engineers, 
Draughtsmen, and all others interested in any way in 


mechanics. 
—SECTIONS.— 


1. Mechanical Powers. —Weichts, Revolution of 
‘orees, Pressures, Levers, Pulleys, Tackle, 

2. Transmission of Power. Ropes, Beits, Fric- 
tion Gear, Spur, Bevel, = a Gear, ete. 

3. Measurement of Po Speed. Pressure, 
Weight, Numbers Quantities, and Ap a 

4. Steam Power—Boilers and Ad ts.— 
ans: Valves and Valve Gear, Parallel Motion 
sear. overnors an ne v tary 
Engines, Oscillating Engines. 

5. Steam Appliances. In eenene, Stcam Pumps, 
Condensers, Se tors, ‘T and Valves. 

6. Motive Power—Gas and jasoline Engines. 
pa “five Gear and Appliances, Connecting Rods 


eads. 
7. Hydranite Power and Devices. wee 
beels, Turbines, Governors, my ay 
Pumps, Rotary Pumps, Siphons, Water Tints 
E ors, Water Rams, Meters, Indicators, 
: sure Regulators, V aves, Pipe Joints, Filters, et 
8. Air Pewer App pliances.— Wind Miils, Bei: 
lows, Blowers, Air Compressors, Compressed A ir 
Tools. + Air Water Lifts, Blow Pipes, etc. 
9. Electric Power and Construction. —Genera- 
tors, Motors, Wiring, Controlling and Measur- 
ing, Lighti aay yd Furnaces, Fans, Search 
weet and Riectric A ppliances. 
Navigation and Roads. - Vessels, Sails, Rope 
Knots, Paddle any 9 Propellers, Road Scraper 
and Roller, Vehicles, Motor Carriages, Tricycies, 
Bicycles, and Motor Adjuncts. 
Gearing.— _— and Pinions, Spiral, Elliptical, 
and Worm Differential and ea otion 
ba ye yeiteal and Planetary Trai * Fergu- 


Motion —~ Devices Controlling Motion. 
—Ratchets and Pawis, Cams, Cranks. (ntermit- 
tent and Stop Motions, Wi pete Volute Cams, 
Variable ae Universal Shaft Couplings, 


13. 


14. Ventilation. Hoisting, 


Separating, Roasting, 


aysepeoge. oe 
Horologic eal. ~ Clock and Watch Mcvements 
and Devi 
Mining. — _ ying, 
Conveying, pulveriati q 
Exeavating, and Dredging. 
15. Milland Factory App otignecs. Hangers, Shaft 
arings, 1 ngs, 8 . Couplings, Uni- 
versal and Flexible Colptinne Clutches, 8 
Gears, Shop Tvols, Screw Threads, oista, 
Machines, Textile Appliances, etc. 
Construction and Devices.— Mixing, - Renting. 
Stump and Pile Pulling, Tackle Hooks, Pile 
Driving, Dumping Cars, Stone Grips, Derricks, 
Conveyor, Timber +> sane, Roof and Bridge 
‘Trusses, susnension 
Draughting Devices. Parallet Rules, Curve 
ae Trammels, Ellipsograp»s, Panto- 
pha. 
scellaneous Devices.— Animal Power, 
” Sheep She: Movements and Devices, Bleva- 
to Cranes, Sewing, Typewriting, and Printing 
Machines, Railway Devices, Tiucks, Brakes, 
Turntables, Locomotives, Gas, Gas rnaces, 
Acetylene Generators, Gasoline Mantel Lamps, 
Fire Arma, ete. 

*s* Copies prepaid to any address on receipt of price. 
&2™ Send for Descriptive Circular. 
MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 BROADWAY, NEW YORK. 








Valve, straightway, H. A. MeGrory................ 
Valves, oil distributing device for slide, J. B. 






Bs oceccccvcccccvocsqnacebdgunsssoetotesoiodet 
Vapor burner, incandescent, H. Merkel 
Vault ligbt or Ulaumination tile, J. Mark 
Vehicle, automobile, J. F. T. Conti. 
Vehicle bed, folding, T. Lotherington 


vena. electrically driven, H. Van Hoeven- 


IRs 00 <an.0+0 hace tains bale coun ... GET 
Vehicle. electrically propelled. it. M. Hunter... e29o79 
Vehicle, motor, A. L. ee eepasne) yeep some tan ods 11,760 
Vehicie tilting seat, G. Eyer, <j --. BI 
Vehicle wheel. ko . &. Wingate... ent cotam . Ban 
Velocipede, C. ON eee t2y.295 
Violin or aes instrument, F. Schmidt. . . 623.98 
Wagon brake, K. Spires........... . 29,017 
Wagon, dumping, A. Burnbam. (28.978 
Wagon rack. adjustable, T. B. True . 29.021 

all covering, 5. R. Blanchard.. . 629,100 
Washer. See ‘Adjusting w washer. 
Wasbing machine, D. C, Barnard.. _ 429,024 
Water heater, automatic, R. Schlumberger... (29,175 
Water beater, solar, C. A. ‘ 629,122 


Davis 


Water wheel, P. Henretty 628,250 


Water wheel. J. J. Leteber. r . .. Rae 
Weed cutter and cultivator, F. M. Sherrill . 629.015 
Weighing machine, U. Delaet - 628,926 
Wheel. See Vebicie wheel. Water wheel. 
Winding dram, EF. T. Wright.. . «oe oe GB,977 
Wire fabric machine tension and feed mech 

anism. H. 8. Bissell peetcace Se 
Wire stretcher, J. W. Darlington. he .. $29,240 
Wires. die for joining intersecting, H. R. Lamb... @28.986 


Wood splitting machine, P. F. Wise.. " 629,144 
Woven fabric and mode of pepe same, H. 
Hardwick. ‘ a ‘ 429,292 


Wrench, A. McKaig............-...-.-. 629,045 
Yarn, drying, R. A. Gage.... waslbces 629,315 
Yarn drying apparatus, R. A. Gage Keeedous 629,158 
Yarn drying machine, J. K. Proctor... eae - 70 
Yoke center, neck, Deplanty & Schoc kmann 329,065 


DESIGNS. 


Badge, T. W. Cusgrove 
Badge, F. J. Deck... . 
Bag or sack, A. M. Bat 
Bicycle bandle bar handie. R. 1. Mather. 
Bottle, A. A. Low.. onpenveahente an 
Bottle atopper plug. "E, TE Gene. 2x cccssdeabcctes 
Box, A. Dat 

Brush taok or similar article, H. A. Weihman.. 
Button a. ste. handle for, W. H. Saart.. 
Chain, W. C. Fag 

Clock Aan EB. Hardy. 
Crate, W. Goldie. 
Cream separator, 
( 
( 





0, Gait. .o0.<uuisieetes sven 





‘ream separator, C. 8. Hanma.............6..+0.+5+ 3 
‘ultivator thinning and weeding shoe, Coser 
Wright.. onptet . 81,251 
Cup, feeding or invalid, D. Hogan. buss pesesubeces ... S120 
Game board. R. T. Wallace. ..........6..ceececceeess BLOB 
Garment, bifurcated, H. Jacob............... oven Me 
Garment supporter holder, D. H. Warner.......... 31.260 
Hammer head, Williams & Waters................ 31,244 
Ice cream mould, J. D. Anderson............. «++ 81.256 
Jewelry. ornamented stone for, J. L. Herzog.. 31,220 


Lace fastener. shoe. G. H. Richards................ 2 31.241 
Lamp dome, F. J. Deters. b 
Nie. frame, field, W. 
ple, EK. Pearl.. 

Nut Mocking washer, A. H. McAllister. 
Penholder, O. Huber................. 
Protector, W. C. Halleck 
Puzzle box or case, F.C. 
Puzzle box or case, F. R. Skiuner................... 
Railway rail, 8. C. _ Laney isetupedbbsebeeccs sencacdsd 
Register box, BE. C. Fox 
Sad iron, M. Sweeney. : 
Shed, cattle, W. Heaton. 
Sign character, J. Caesar 
Skirt protector, L. Mabee 
Spoons, forks, knives, etc. 





. handle for, H. L. Wal 

Spoons, etc... handle for. Ez. w. “Campbell. censwees 

Stove magazine section, Dwyer & Lane.. 

Syringe nozzle. J. 1. Wetherald.......... 

Tire, vehicle wheel, FE. P. Kelly... 

Type, etc., in chases and frames, female member 
for devices for locking forms of, M. E. Conn. 


Tyne. etc., in chases and frames, male member 
for devices for, locking forms of, M. BE. Conn... 31,261 
— tip. Sn meditachhad agoess (aseseacssise 31,240 
pho olatertan nee cap, H. Voight........... 31,243 
See 31.246 


apor burner device, W. F. 
ve icle motor casing. _ ‘ee Alden........-........ 31.258 


We EE, Uo Ce GDS ce ccccvascagocusvascccses 1.23 
Warp stop motion mee hine drop, R. Crompton.... 31,259 
po cc a ae ea 1,248 


TRADE MARKS. 


Axes and hatchets, Supplee Hardware Company. = 257 
Beverages. carbonated, D. L. Ormsby........ ... 44 
Bread, A. Scheele.. 
Bread, Schlater Brothers......................0.000.. 
Cigarettes, Notara Brothers. 
Confectionery, Stern & Saalberg............ 
Corn products, Hudnut Company. 
Cotton fabrics, Burton Brothers & C ompany. 
Eggs, J.C. Mabr & Sons. np amdiriies 
Fish. Harvey & Outerbridge.. a 
Groceries, certain named, Hulman ‘& C om pan} 
Groceries, certain named, Ransom Brothers Com- 

pany...... ‘ 
Grocers’ goods, certain ‘named, 

Kelly Mercantile Company 
lron or steel in the form of rough blocks, slabs, or 

pigs, Youngstown Steel Company.... 33.25 
Linkment, w. ellor...... 
Needles, T. Harper......... 
Oil cans, Marion Fruit Jar and Bottle Company 
Paints. RK. F. Seaman.... 33,255 
Phonographs, their parts, ‘and ‘supplies, ‘National 
33. 











Phonograph Company................. 
Remedy for rheumatism, A. E. Masur 
Rooting materials, flexible. F. W. "Bird & Son ee 
Stiffeners, certain named garment, A. P. McGraw Sass 
Tobacco, cigars, and — smoking and plug, 
Ramson Brothers © omppeny 
Vaccine virus, Pasteur Vaccine (United biates * 
and Canada) Company. .............c...scc0sc0eas 38,239 
Watches and their parts and watch movements, 
merican Waltham Watch Company. .33,231 to 28,235 
Whisky, Old Nick Williams Company...;........... 33,245 








LABELS. 


* Bromo-Fizz,” for a headache remedy, Newman’s 


WOR. MOC ag WORKS. «oie. .ccccccs) coccccceee 7,023 

as ~~ aepeche Smoker,” for cigars, W. E. Green- 
iaietMnRa ups chge dedhoedns ccs esos MADRE’ oie 7,020 

a * "7 Brand,” for velveteen skirt bindings, Hock 

I xian odcinns deubaanawinilinines . 7,019 

“ Harbor City Brand, * for peas, Manitowoc Pea 
PI IIINT.... 00... Pac ccccccccssncececaes 7,027. 7.028 
“ Kidney Bean,” for a medic ine, M. W. Logan..... 7.022 
* La Perla de Paris,” for cigars, A. Neudorf..... 7,021 


* Life Boat Brand,” for peas. Manitowoc Pea Pack. 
Ts «otis Abieith oPnvenhesessd ousniieeh ones 
* Pillsbury’s Flaked Food,” for oat food, Pillsbury 
Washburn Flour Mills C om pany.. 7,034 


b cokngaeibseboebeveuscccccsc 7,029 


* Pillsbury’s Flaked Oat Fuod,”” for oat food, 
Pillsbury-Washburn Flour Mills Company 

7,081 to 7,088, 7,036 

= Pulsbery* ‘s Oat Food,” for oat food. Pillsbury- 
Vashburn Flour Mills © oy a dita a iitinn 7,085 

= Pillsbury’ s Vitos,.” for wheat food, Pillsbury- 
Vashburn Flour Mills C ompany TABT to 7,043 

+ prathers Kagle Cleansing Fluid, * for “cleansing 
fluid, T. H. Prather 7,025 

* Schroeder's ¢ ‘omplexion Sait, for a ‘medicine, A. 
St  — EPR pepSpetpes. sec era 7,024 


” Sagsess, ” for breakfast oats, J. B. A. Kern & 


Son. 7 
* Valley Brand,” * for condensed Bearers 
Condensing Company... 7,026 


PRINTS. 


** Success’ Did It,” for flour, J. B. A. Kern & Sons.. 153 








Automobiles = |ICE % 


Fits the Cycle 








The SCIENTIFIC AMERICAN for May 13, 1899, is 
devoted mainly to tlustrations and detailed de- 
scriptions of various types of borseless vebicles, 
This issue also contains an article on the mechan- 
ics of the bicycle and detailed drawings of an auto- 
mobile tricycle. Price 10 cents. 

The following copies of the SCIENTIFIC AMER- 
I1CAN SUPPLEMENT give many details, of Auto- 
mobiles of different types, with many illustrations 
of the vehicles, motors, boilers, etc. The series 
make a very valuable treatise on the subject. The 
numbers are’ 732, 979, 993, 1053, 106, 1055, 1056, 1057, 
1058, 1050, 1075, 1078, 1080, 1082, 1085, 1099, 1100, 1115, 
1122, 1178, 1196, 1199, 1206, 1210. Price 10 cents each. 
by mail. For sale by ali newsdealers or address 


MUNN & CO., Publishers, 
361 Broadway, New York. 





ARK . 
Acetylene Gas GENERATORS 


SA 
pon | Conor anywhere. Any ca- 


J. B. COLT. & CO., Derr. N. 


DON’T LOSE THE POINT 





AMERICAN RING CO., 


TERION 


VE 50: in lighti vulene of 


y+ ™ Catalogue. 





3-7 West 29th St., New York. 


of your pencil. Carry it in 
the Improved I sh- 
urne Patent Pencil 
older. Fastens to pock- 
et or lapel of vest. Gri 
firmly but don’t tear the 
fabric. Kyeglass Holder, 
with swivel hook oun 
handy. By mail, lc. each. 
logue of these and other a - 
made with the W — Fust- 














eners free for the a 
Box. P, 





Waterbury, Conn. 





Machinery, Tools, Dies Metal Work designed : and 
constructed. Ernst, Summit Ave, Jersey City, N. J 


CHIN ES, Cc erties Engines Brewe rs’ 
and “Hotslers Machinery. The VILTER 
. CO., , 599 Clinton Tata § Giheoubes. Wis 





TYPE W 
NOVELTIES & ETC. NEW 70) 


TURBINE 


TELESCOPE 





HEELS. MODELS €. EXPERIMENTAL WORK. SPALL MACHINERY 
ME STENCH WORKS (00 NASSAU S* N.Y. 





t Send fer Circalar“M.”’ 


stASzacla, Onto; &. 89%. 
WANTE 


Four Lach. 
cous. Tripod. 


LEN, LAKE N. J. 
H. P. Electric Motors, SF o Bri Bench 
4 Ss thes. ° uM MFG, 
cO., Pert Wyuines Strcet, Ph Philadelphia, Pa. 


FOR SALE. (see 2 


medical composition. For terms and atticulars addr., 
Otto L. Mulot, 8 N. Henry St., Long Island City, N. Y. 
end 45 minutes hon New 


NOTI( ork, on the N.Y &H. 


R.R..which we give to ennenite io ~ oy | and employ- 
ing from 100 to 0 hands, One minute from station. 
Saress. Arthur F. Kerr, Box 27, Springdale, Conn. 


INVENTIONS WANTE Wishing to add a few 

+ desirable lines to 
our business we would be pleased to bear from persuns 
desiring to have novelties or patents manufactured on 
royalty. Will furnish best of reference. Rejected de- 
signe will not be returned uniess sufficient postage is in- 
closed. Addr. J, NEHL, Main & Dock Sts., St. Louis. Mo. 


GAS GASOLINE ENGINES | 


WATER: MOTORS 


KUS WATER MOTOR CO. NEWARK N U 


Models and —_—— 
Experimental Work 


Inventions Developed. Special Machinery. 
E. V. BAILLARD, 106 Liberty Street, New York 


We have from $to 6 acres of 





SUBMARINE TELEGRAPH.—A POP- 
ular article upon cable telegraphing. SCIENTIFIC AM- 
ERICAN SUPPLEMENT 1134 “rice 10 cents. For sale 


by Munn & Co. and all newsdealers. 





Burst Water 


Pipes a Ching of the Past 


You can now make all water pipes as secure from bursting In winter as in summer. 


4 — pneumatic system is the only one which successfully prevents the annoy- 
and costly bursting of water pipes. It bas solved a great economic problem. 

This causes the it ~~ endorsed by Architects, Engineers and Municipal Officials. No new house 
expandi ice he slide into be completed without this system, and al) house owners should &vail them- 
the air-dome, taking the coves of this “ ounce of prevention ” in season. 
strain off the pepe. &®” Send for llustrated Booklet. giving full explanation and discount. 

ir-cus' preve . “ one " . — 
Sienna ring” Ccsored be THE PNEUMATIC DOME MANUFACTURING COMPANY, 

U. 8. and Foreign Patents. 501 E Street, Northwest, W aatiagina, D.C, 





50 YEARS’ 
EXPERIENCE 






TRADE Marks 
DESIGNS 
CopyvricuTs &c. 
Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 

sent free. Oldest agency for securing patents. 
Patents taken through Munn & Co. receive 
special notice, without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 


MUNN & Co,36: eroacwas, New York 


Branch Office, 25 F 8t.. Washington, D. C. 









Che Cypewriter Exchange 





DRY BATTERIES.—A PAPER BY L. K. 


Bohm, treating of open circuit batteries, historical dry 

batteries, modern dry batteries, Hellesen’s battery 

Bryan's battery, Koller’s battery, and tne efficiency of 

dry cells. With'three iHustrations. Contained in Sct- 

ENTIFIC AMERICAN SUPPLEMENT, No. 1001, Price 

a To be had at this office and from all news- 
ers 


146 Barclay St.. NEW YORK 
124 La Salle St., CHICAGO 
38 Bromfield St., BOSTON 

817 Wreetete St.. 
ANSA $ City, MO. 

209 North 9th St. 
ST. LOUIS, MO. 

432 Diamond St.. 
PITTSBURGH, PA. 
We will save you from 10 
to 5308 on Typewriters of ai! 

makes. 


wo Send for Catalogue. 





YOU CAN MAKE 5100.4 AWEEK ! 
OWN YouR OWN SHOW COMPLETE burr t- $100 


GREAT Pas SION PL. 
S.LUBIN. iar 


The Fed of the Century 


“MALLINCKRODT” P*"="" 


NICOTINE ABSORBENT AND VENTILATED SMOKING 
PIPE, IS THE ONLY PIPE FIT FORA 
GENTLEMAN TO SMOKE. 


Bowls of the Best French Brier, exceedingly 
neat and graceful in appearance, and cost no more than 
an ordinary pipe. There are no filthy stems to clean, 
and by asimple and effective onstruction, the poison- 
ous nicotine juices are thoroughly absorbed before 
reaching the mouth, and a cool, clean and healthy 
smoke thereby assured. Money refunded if not satis- 
factory. Over 100,000 soid in 18% alone. 

Send for Illustrated Circular “5S. A.’ 


THE HARVEY & WATTS CO., 
275 Canal Street, N. Y. Station E, Philadeiphia 


. y . , ~ 1 re 
CROOKES TUBES AND ROENTGEN’S 
Photugraphy.—The new photography as performed by 
the use of Crookes tubes as a source of excitation. Afi 
about Crookes tubes. Scie 4 YSU 
MENT, Nos. I1S1. 189, 23 

905. 90s. 1050. 1054. >. 
SCIENTIFIC AMERICAN, Nos, 7, §. 
These profusely illustrated 


©. PHILADELPHIA P.A 





’ and prices. 





10 and 14, Voi. 74 
SUPPLEMENTS contain a 
most exhaustive series of articles on Crootes tubes and 


the experiments performed with them. Among them 
will be found l’rof. Crookes’ early lectures, detailin 

very fuily the experiments which so excited the world. 
and which are now again exciting attention in connec 
tion with Roentgen's phot)graphy. Price 10 cents each. 





To be had at this office and from all newsdealers. 
pacha tent tment 


Instrumenta, Drums, Onttorms 
& Supplies. Write iy catalog. 446 
illustrations. F E: it gives Ma- 
sin and Instructions for New Bands, 
LYON & HEALY, 

ONICAGO, 






8 Adame St, 


ees | Elec 














A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
10 cents. Ln ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 


Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
oing list, provided they are qos. ata cost of $40 each. 
fr complicated the cost will be a littie more. For full 
instructions — way, New 


Munn & Lo., 
York. may 








od ¢ 


ec uteh on the rear sprocket wheel. 
When the bike chain is 


BEST BICYCLE BRAKE_» 


clists, whatever wheel they ride, should bave attached 
est and Best Automatic ( 


THE TREBERT BRAKE 


is composed of a friction disk secured to the hub of rear wheel, a clutch on the disk and a 
Both clutches have inciined surfaces upon which balls 
. ulled forward, the balls also move forward and ride up their 
a Back pressure to als produces reverse motion. Free booklet of particulars 


wise” Trebert Automatic Coaster and Brake Go. °* 4!" 


oaster and Brake, 








80 


JULY, 29, #899. 











S cieutitic American, 








Terie ree 


OUGHA INSPECTIONS); 


INSURANCE 


























7 and a vew and 
truly delightful 


pleasure experi- 
enced when you 
ride in the 


Winton 
Motor 
Carriage 


is heme , : we Operated on the 
~ bydro-carbon sys 
Price 81,000, No Agents tem. Easy, Safe, 
swift running, reqiires no skill to operate. Made the 
run from Cieveland, Ohio, to New York City in 47% 
bourse actus! running time 3%" Send for particulars 


THE WINTON MOTOR CARRIAGE co., Cleveland, Ohio 


Greameries 


veing with great sat- 














; 
WAAAY AIIAAAAAAAAA ANI 
de C r > 


iocoetie na 


THE CHARTER, 


No Fire' No Coa No Smoke! 
No Danger Dirt 
for Te 


N 





sen stimenials to 


|S 


Sharter Gas Engine Co. 


HGiinosNeaece ss 


BRISTOL'S 
RECORDING INSTRUMENTS. 
sure Gauges, Vacuum Gauges. Volt- 
eters,  Amperemeters, Wattmeters, and 
eters, tr 1 ohh continuous records 
Nignt wi my for themselves. 
trument fi ally guaranteed and 
sent on v days’ trial te Send for Circu- 
rh ind Specimen Char 


» Bristo) Company Waterbery Conn. | 


STERLING. HLL. | 
x 148. 


every n 
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66 TRADE MARK 


ECAMOI!I 
ALUMINUM PAINT. 


Latest apple mn ‘ A! inum oks like Frosted 
Silver audi ntarnts shable “Wa ter, OU and 
W eather Durnb asily A pplie« 1 Bicycles, 
Yachts Raaie ators, Pipes, Metal Work, Machinery, Dy- 
namos, Moto Appar tus, Are Lat nye Sockets, Brack. 
ots. Cars, Stations Gene eral Recoration, ete Sample 

ottie, by mail f we % 


THE AMERICAN PEGAMOID CO., 346 B’way, New York 








Al m 


(AMERA 


OPTICAL CO. 
ROCHESTER. 


PERFECT - PUMP - - POWER. 


is attained only in the 
TABER ROTARY PUMPS 





OUTH ST 













They are mechanical, 
simple and durable. Will 
pump het or cold fluid, 
thin or thick Requires 
no skilled mechanic Most 
power at least cost. All parts 
sy agp en rey Made of 
ire teel or bronze. Can be 

drive nm by belt, mots oF OF @D- 
Uustrated Catalogue 


ir 
mrs Wells St.. Buffato, N_Y.. U S.A 





ine attachment 


ABER PUMP CO 





TANKS, TOWERS and WINDMILLS 
uring Planta, Hotels, 
terworks Systeme for 
Private Grounds 
Sema for itustrated Untalogue 


2) B. Main &t., 





~~ 


e 





ueen’s Patent ‘Triple Plate” 
age Electrical Machine. 


Can be used at all 


anes year ano in 


all & of we rath ver 
Price + e from $% 
to & Circular 
nm ape ution We 
carry ni rraplete lime 
f El trical and 
Physical Instrumente | 
nd Apparatus 


QUEEN 4 CO.. inc 
1010 Chestnut St. | 
Philadelphia, Pa 





THE BIC YCLE: ITS INFLUENCE IN 
Healtv) and Disease By G.M. Hemmond, M.D. A val- 
ile an nteresting pape which the subject is ex- 
sustively treated from th flowing standpointe 1. | 

use of the cycle 7 e rsons o be aith. 2 Ay, use of 
e eyele by persor ased. Contained in SCIENTIFIC | 
A MBLICAN SIP URMENT No 1002. Price cents. | 
fu be had at thie office 1 from all newsdealers | 


MIETZ & WEISS. 


KEROSENE 


and GAS Engine | 


The most economical power 
known. Absolutely safe and 
reliable. Runs with common 





kerosene. Perfectly auto- 

matic. Patented van, U. 8. 

and Eur countries. 
Ser 


Send for Cate aes. 
128-132 Mott St., York 














ee Se rena |HIGH SADE FOOT POWER LATHES 
WMA ve 
Tribune Bicycles 









for 1899, 
The Best Wheels in the World. 











is natural Pipe tobacco, and is free from flavoring, coloring, and me 
artificial, It is cut in slices, just night to fill the average size pipe, an 
for this reason there is no waste and loss every time you fill your pipe, 
as there is with all other kinds of pipe tobacco. 


Send Ten Cents 


in Stamps, just a8 soon as you can, for a trial box of this new pipe tobacco. 
You will enjoy the tobacco and you will like the curved box. It is a 
brand new idea for all “out- 
door” pipe smokers. 


It fits the pocket. 
“A slice to 

















0 Write for large New Catalogue illustrating our 
full line of twenty-three models. 


The Black Mfg. Go., Erie, Pa. 
BreseHesssHHs sess esses ooo oes 





\ aay VW, AVAVAVAVA v V A 





All varieties at lowest prices. Best Kailroad 
Track an mn or Stock Scales made, 
Also 10. useful articles. inciudi Safes 
Machines, Bicycles, Touts. save 
CHICAGO SCALE Co., Chieago. Il. 
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Gnuibten donee 
IN ALL FORMs. 
THE CARBORUNDU™M O©O., NIAGARA FALIA, N. Y. 


DUNLOP 















Get our Book- 
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let of any 
’ DETACHABLE dealer or of us 
A& SLICE TOR Pres eunr" THE 
TIRES AMERICAN 
<a | are held on the DUNLOP 
° TIRE CO., 


rim by inflation. 
No cement. 


Experimental dclence 


By GEO. M. HOPKINS. 
20th Edition Revised and Enlarged. 
914 Pages, 820 Illustrations. 
Price $4.00 in cloth; $5.00 in half morocco, postpaid 
THIS isa full of 


Belleville, N J. 
The Repair Outfit. Chicago, til. 












the new 


cutved box. 


The New Curved B ox. ae most convenient 


ever made. It is a new idea, and a good one. Every Golf player, Yachts- 
man, Bicyclist, Canoeist, Camper, tshetman, and “out-door” pipe smoker 
will instantly recognize its practical desirability. 


This Tobac co satisfies experienced pipe smokers, and is sur- 


prisingly acceptable to beginners, because it 1s 
really mellow and “cool” 
how wiahiat is this combination of 


when smok 
If you only knew proper pipe tobacco and “just right” 


box,—you would not be without it this summer. 
in a few days, if you will e:nd us ten cents 


You can know: in stamps, with your name and address, as 
we will send you a full size box by return mail, and with it we will send 
an interesting and very practical illustrated talk about pipe smoking that 


will help you get more solid comfort out of your pipe. 
Address Sales Department A. 
The American Tobacco Company, 11 Fifth Avenue, New-York City. 
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Physics. 1 his splendid 
work gives young and 
old something worthy 
of thought. tt bas in- 
fluenced thousands of 
men in the choice of a 






career. It will give any- 
one, young or old, in- 
formation that will en- 
able him to compre- 
bend the great im- 
provements of the day 
it furnishes sugges- 
tions for hours of in- 
structive recreation. 


Send fer large Illustrated Circular 
and complete Table of Contents. 


MUNN & CO., Publishers, 


Office of the SCIENTIFIC AMERICAN, 
361 Broapoway, New Yor«. 
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PRINTING NKS 


AMERICAN ts printed with CHA 
ext K, Tenth ena Lowber 
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SOL NSON & CO.'S IN 
Philadetpbia. and 47 Rose St., opp. _ t+ New Yors 


<DOC~<20C>~ 20-200 COL> OC <20C- DOC» 


THE GRIFFIN ‘MILL 


PORTLAND CEMENT 


MANUFACTURERS IN THE WORLD, and there were more 
Griffin Mills sold to Cement Manufacturers during the past 
year than of all the other Grinding Mills combined. 





IS NOW USED 
BY OVER 





For the highest references, and illustrated 
catalogue giving full description, address, 


he Bradley Pulverizer Co., Boston, M 
906s: biilh-rhe-<sieminns-ee.stnaaigannt al 


~3DOC> ~JOOCOC>-~3OC? : 
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